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A b s t r a c t
T h i s  d i s s e r t a t i o n  r e p o r t s  a s e r i e s  o f  9 e x p e r i m e n t s  
d e s i g n e d  to  i n v e s t i g a t e  p i c t o r i a l  d e p th  p e r c e p t i o n  i n  
M a la w ia n  c h i l d r e n  and young  a d u l t s .  I t  was f o u n d  t h a t  
f a m i l i a r i t y  o f  d e p i c t e d  m a t e r i a l  was a s i g n i f i c a n t  f a c t o r  
i n f l u e n c i n g  s u b j e c t s ’ i n t e r p r e t a t i o n  o f  t h e  s p a t i a l  
r e l a t i o n s h i p s  i n  p i c t o r i a l  s c e n e s  and t h a t  b o t h  e d u c a te d  and 
u n e d u c a te d  c h i l d r e n  d i s p l a y e d  an a b i l i t y  t o  i n t e r p r e t  
d i s t a n c e  r e l a t i o n s h i p s  in  p i c t u r e s  h a v i n g  f a m i l i a r  c o n t e n t .  
I n  g e n e r a l ,  p e r c e p t i o n  o f  p i o t o r i a l l y  d e p i c t e d  s i z e  and 
s p a t i a l  r e l a t i o n s h i p s  i n c r e a s e d  i n  a c c u r a c y  w i t h  age, b u t  
s p a t i a l  a c c u r a c y  i n c r e a s e d  much more s h a r p l y  t h a n  a c c u r a c y  
o f  s i z e  ju d g e m e n t s ,  and was more s t r o n g l y  a s s o c i a t e d  w i t h  
s u b j e c t s ’ e d u c a t i o n a l  b a c k g r o u n d .  R a t h e r  l i t t l e  
d i f f e r e n t i a l  s e n s i t i v i t y  was d i s p l a y e d  to  i n d i v i d u a l  d e p th  
cues  a s i d e  f r o m  i n t e r p o s i t i o n ,  and i t  was p ro p o s e d  t h a t  t h i s  
was because  m o n o c u la r  c u e s  were  n o t  s a l i e n t  i n  s u b j e c t s ’ 
j u d g e m e n ts  o f  d e p t h  i n  t h r e e - d i m e n s i o n a l  s c e n e s .  I n  
a d d i t i o n  to  f a m i l i a r i t y ,  a c c u r a c y  o f  s i z e  ju d g e m e n ts  was 
a l s o  i n f l u e n c e d  by  t h e  p r e s e n c e  o r  a b s e n c e  o f  c u e s  f o r  
f l a t n e s s  o f  t h e  p i c t u r e  p l a n e .  The r e s u l t s  a r e  d i s c u s s e d  i n  
r e l a t i o n  to  o t h e r  e m p i r i c a l  s t u d i e s  and i n  t e rm s  o f  t h e i r  
s i g n i f i c a n c e  f o r  d i f f e r e n t  t h e o r e t i c a l  a p p ro a c h e s  t o  
p i c t o r i a l  d e p th  p e r c e p t i o n .  C o n s i d e r a t i o n  i s  a l s o  g i v e n  to  
t h e  i m p l i c a t i o n s  o f  t h e  f i n d i n g s  f o r  t h e  use o f  
b l a c k - a n d - w h i t e  d r a w i n g s  as  d i d a c t i c  t o o l s ,  and f o r  t h e  
d e v e lo p m e n t  o f  t r a i n i n g  p r o c e d u r e s  t o  enhance  p i c t o r i a l  
d e p th  p e r c e p t i o n .
. V  ,  . ,  . .
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CHAPTER ONE
I n t r o d u c t i o n
Many th o u s a n d s  o f  y e a r s  ago ,  a s t a r t l i n g  d i s c o v e r y  was 
made, t h e  d i s c o v e r y  o f  r e p r e s e n t a t i o n .  S c r a t c h i n g  and 
m a k in g  g r o o v e s ,  d a u b in g  and s h a p in g  began to  be used  f o r  a 
new p u r p o s e ,  t h e  m a k in g  o f  im age s .  G r a d u a l l y  c ave  a r t  
d e v e lo p e d ,  w i t h  t h e  use o f  p i g m e n t s  a p p l i e d  t o  t h e  c a v e  
s u r f a c e s .  S i n c e  t h e n ,  t h e  m a k in g  o f  images  has  p r o l i f e r a t e d  
w i t h  d i f f e r e n t  a r t i s t i c  s t y l e s  e m e rg in g  a l l  o v e r  t h e  w o r l d . 
I n  t h e  West ,  t h e  d i s c o v e r y  o f  p i c t o r i a l  p e r s p e c t i v e  d u r i n g  
t h e  R e n a is s a n c e  gave  a f r e s h  im p e t u s  t o  r e p r e s e n t a t i o n a l  
p a i n t i n g .
The R e n a is s a n c e  p a i n t e r s  began t o  a p p l y  t h e  e m e rg in g  
c o n c e p t s  o f  l i g h t  r a y s  t o  t h e  m ak ing  o f  r e p r e s e n t a t i o n a l  
p i c t u r e s .  And i n s t e a d  o f  t h i n k i n g  o f  a p i c t u r e  as an o b j e c t  
w i t h  s u r f a c e  m a r k i n g s ,  t h e y  t h o u g h t  o f  i t  as  a w indow.  The 
a r t i s t  c o u l d  p l a c e  a s h e e t  o f  g l a s s  be tw e en  h i m s e l f  and h i s  
s u b j e c t  and c opy  t h e  s u b j e c t  o n t o  t h e  g l a s s .  The v i e w e r  
t h e n  l o o k e d  a t  t h e  p a i n t e d  g l a s s  f ram ed  l i k e  a w indow and he 
g a in e d  t h e  i m p r e s s i o n  t h a t  hé  was l o o k i n g  o u t  o f  a w indow a t  
a r e a l  s c e n e .  T h i s  i m m e d i a t e l y  opened up t h e  e x c i t i n g  
p o s s i b i l i t y  o f  r e p r e s e n t i n g  t h r e e - d i m e n s i o n a l i t y  i n  a 
c o n v i n c i n g  way, and t h e  c h a l l e n g e  th e n  became t h a t  o f  d o i n g  
i t  so w e l l  as  t o  f o o l  o b s e r v e r s  i n t o  t h i n k i n g  t h e y  v ie w e d  a
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r e a l  scene when l o o k i n g  a t  t h e  p i c t u r e .  I n  o r d e r  t o  a c h i e v e  
t h i s  e f f e c t ,  t h e  l a w s  o f  p e r s p e c t i v e  had t o  be c a r e f u l l y  
a p p l i e d .  These were f i r s t  d e s c r i b e d  by L e o n a r d o  da V i n c i  
( 1 4 5 2 - 1 5 1 9 )  i n  h i s  N o te b o o k s ,  where he  t r e a t e d  p e r s p e c t i v e  
as a b r a n c h  o f  g e o m e t r y .  He d e s c r i b e d  how a p e r s p e c t i v e  
c o u l d  be drawn d i r e c t l y  on a s h e e t  o f  g l a s s ,  and i n c l u d e d  a 
t r e a t m e n t  o f  o t h e r  p e r s p e c t i v e  e f f e c t s  such as i n c r e a s i n g  
haze  and b l u e n e s s  w i t h  i n c r e a s i n g  d i s t a n c e ,  and t h e  
im p o r t a n c e  o f  shadows and s h a d in g  t o  r e p r e s e n t  t h e  
o r i e n t a t i o n  o f  o b j e c t s .  The t e c h n i q u e  o f  l i n e a r  p e r s p e c t i v e  
was d e v e lo p e d  by a r c h i t e c t s  f o r  t h e  r e p r e s e n t a t i o n  o f  
b u i l d i n g s ,  b u t  i n  o r d e r  t o  r e p r e s e n t  p e o p le  and l i g h t  and 
shadow, t h e  p e r s p e c t i v e  o f  r e f l e c t a n c e  and i l l u m i n a t i o n  ha s  
a l s o  t o  be i n c l u d e d .
One o f  t h e  g r e a t e s t  e x a m p le s  o f  a p e r s p e c t i v e  p a i n t i n g  
i s  F r a .  Andrea  P o z z o ’ s c e i l i n g  o f  t h e  C hu rch  o f  S t .
I g n a t i u s  i n  Rome ( s e e  P i r e n n e ,  1970 Ch. 7 ) .  I f  t h e  c e i l i n g  
i s  v ie w e d  f r o m  t h e  c o r r e c t  s t a t i o n  p o i n t ,  t h e  i m p r e s s i o n  o f  
t h r e e - d i m e n s i o n a l i t y  i s  c o m p e l l i n g ,  and t h e  f i g u r e s  a p p e a r  
t o  be suspended ,  f l y i n g  t h r o u g h  t h e  a i r .  I f  t h e  o b s e r v e r  
moves away f r o m  t h e  c o r r e c t  s t a t i o n  p o i n t ,  t h e r e  i s  a marked 
l o s s  o f  t h e  p e r s p e c t i v e  e f f e c t .
The most  c o m p e l l i n g  i m p r e s s i o n s  o f  d e p t h  a r e  t h u s  
o b t a i n e d  by  a c e n t r a l  p r o j e c t i o n  o f  t h e  scene  o n t o  t h e  
p i c t u r e  s u r f a c e ,  and t h e  v i e w i n g  o f  t h e  p i c t u r e  f r o m  t h e  
c e n t r a l  p r o j e c t i o n  p o i n t ,  o r  c o r r e c t  s t a t i o n  p o i n t .  I n  
f a c t ,  i n  many o f  t h e  l a r g e r  p a i n t i n g s ,  a r t i s t s  use more t h a n
one c e n t r e  o f  p r o j e c t i o n  so t h a t  t h e  c e n t r e s  r e m a in  
a p p r o x i m a t e l y  p e r p e n d i c u l a r  t o  t h e  c a n v a s .  T h i s  i s  e a s i e r  
f o r  t h e  a r t i s t ;  and i t  a l s o  s e r v e s  t o  l e s s e n  d i s t o r t i o n  as  
t h e  v i e w e r  moves a l o n g  t h e  p a i n t i n g .  I n  a l a t e r  s e c t i o n ,  
some o f  t h e  t e c h n i q u e s  used  by  t h e  a r t i s t  i n  o r d e r  t o  
a c h i e v e  an i m p r e s s i o n  o f  d e p th  w i l l  be c o n s i d e r e d .  F o r  t h e  
moment,  some t h e o r e t i c a l  i s s u e s  w i l l  be r a i s e d  and b r i e f l y  
d i s c u s s e d .
The c o n v e n t i o n s  o f  a r t .
One v e r y  f u n d a m e n t a l  q u e s t i o n  w h ic h  must  be asked  a b o u t  
p i c t u r e s . i s  t o  w h a t  e x t e n t  t h e y  c o r r e s p o n d  t o  t h e i r  
r e f e r e n t s .  Was t h e  d e v e lo p m e n t  o f  p e r s p e c t i v e  p a i n t i n g  
s i m p l y  a m a t t e r  o f  d e v e l o p i n g  a s e t  o f  c o n v e n t i o n s  w h ic h  
c o u l d  be u n d e r s t o o d  by a r t i s t  and v i e w e r  a l i k e ?  Or was t h e  
a r t i s t  l e a r n i n g  s o m e t h in g  a b o u t  g e o m e t r i c a l  r e l a t i o n s  and 
t h e  b e h a v i o u r  o f  l i g h t  w h i c h  he c o u l d  t h e n  use  to  c o n v e y  
i n f o r m a t i o n  to  t h e  v i e w e r ?  The f i r s t  p o s i t i o n  i s  h e l d  by  
Goodman ( 1 9 6 8 )  when he  s t a t e s  t h a t  " R e a l i s m  i s  r e l a t i v e ,  
d e t e r m i n e d  by  t h e  sy s te m  o f  r e p r e s e n t a t i o n  s t a n d a r d  f o r  a 
g i v e n  c u l t u r e  o r  p e r s o n  a t  a g i v e n  t i m e . "  He goe s  on to
c o n t e n d  t h a t  " R e p r e s e n t a t i o n a l  c u s t o m s   a l s o  te n d  t o
g e n e r a t e  r e s e m b la n c e .  T h a t  a p i c t u r e  l o o k s  l i k e  n a t u r e  o f t e n  
means o n l y  t h a t  i t  l o o k s  t h e  way n a t u r e  i s  u s u a l l y  p a i n t e d . "  
And he adds  t h e  re m a rk  made by P i c a s s o  on b e i n g  t o l d  t h a t  
h i s  p a i n t i n g  o f  G e r t r u d e  S t e i n  d i d  n o t  r e s e m b le  h e r  -  t h e
p a i n t e r ’ s r e p l y  was "No m a t t e r ,  i t  w i l l " .
I n  o p p o s i t i o n  t o  Goodman 's  v i e w  i s  t h a t  o f  G ibson  who 
s t a t e d  t h a t  " . . . i t  does n o t  seem r e a s o n a b le  t o  a s s e r t  t h a t  
t h e  use o f  p e r s p e c t i v e  i n  p a i n t i n g s  i s  m e r e l y  a c o n v e n t i o n ,  
t o  be used o r  d i s c a r d e d  by  t h e  p a i n t e r  as he c h o o s e s "  ( I 9 6 0 ,  
p . 2 2 7 ) .  G ib s o n  c o n t e n d s  t h a t  "A p i c t u r e  i s  a s u r f a c e  so 
t r e a t e d  t h a t  a d e l i m i t e d  o p t i c  a r r a y  t o  a p o i n t  o f  
o b s e r v a t i o n  i s  made a v a i l a b l e  t h a t  c o n t a i n s  t h e  same k i n d  o f  
i n f o r m a t i o n  t h a t  i s  f o u n d  i n  t h e  a m b ie n t  o p t i c  a r r a y s  o f  an 
o r d i n a r y  e n v i r o n m e n t "  ( 1 9 7 1 ,  p 3 1 ) .  I f  t h i s  we re  t r u e ,  t h e n  
t h e  o b s e r v e r  w o u ld  be a b l e  t o  p i c k  up i n f o r m a t i o n  f r o m  t h e  
p i c t u r e  s i m i l a r  t o  t h a t  n o r m a l l y  i n  h i s  e n v i r o n m e n t ,  and he 
s h o u ld  t h e r e f o r e  be a b l e  t o  do so w i t h o u t  t r a i n i n g  i n  
p i c t u r e  p e r c e p t i o n ,  as l o n g  as t h e  p i c t u r e s  we re  o f  o b j e c t s  
f a m i l i a r  t o  h im .
G ib s o n  a c k n o w le d g e s  t h a t  e x p e r i e n c e  c o n t r i b u t e s  t o  
p e r c e p t i o n  ;
"The  p e r c e i v e r  who has  o b s e rv e d  t h e  w o r l d  f r o m  many 
p o i n t s  o f  v i e w ,  as we s a y ,  i s  l i t e r a l l y  one who has  
t r a v e l l e d  a b o u t  and used h i s  e y e s .  T h a t  i s ,  he has  
l o o k e d  a t  t h e  f u r n i t u r e  o f  t h e  e a r t h  f r o m  many 
s t a t i o n  p o i n t s .  The more he has  done so ,  t h e  more 
l i k e l y  i t  i s  t h a t  he has i s o l a t e d  t h e  i n v a r i a n t  
p r o p e r t i e s  o f  t h i n g s  -  t h e  p e rm anen t  r e s i d u e  o f  t h e  
c h a n g in g  p e r s p e c t i v e s  " (G ib s o n  I 9 6 0 ,  p . 2 2 0 ) .
The v i e w  o f  Goodman, ho w e v e r ,  has been echoed by  w r i t e r s  
such as Hudson ( I 9 6 0 )  and F u g le s a n g  (1 9 7 2 )  who have  f o u n d
c u l t u r a l  d i f f e r e n c e s  i n  r e s p o n s e  t o  t e s t  p i c t u r e s  and 
a s c r i b e d  t h e  d i f f e r e n c e s  t o  a l a c k  o f  a s s i m i l i a t i o n  o f  
W e s te rn  a r t i s t i c  c o n v e n t i o n s .  F u g le s a n g ,  f o r  e x a m p le ,  
c o n t e n d s  t h a t  t h e  d e t a i l s  o r  p a r t s  o f  a p i c t u r e  f o rm  a 
p i c t o r i a l  l a n g u a g e  and " t h a t  p i c t u r e s  c a n n o t  be used as 
e f f i c i e n t  means o f  c o m m u n ic a t i o n  u n l e s s  t h e  s e n d e r  knows t h e  
p i c t o r i a l  l a n g u a g e  h i m s e l f  and can  a p p l y  i t  i n  e x p r e s s i n g  a 
message and ,  above  a l l ,  u n l e s s  he knows w h a t  h i s  a u d ie n c e  
knows o f  t h e  l a n g u a g e " .
As G ib s o n  (19 5 4 )  has p o i n t e d  o u t ,  l a n g u a g e  and p i c t u r e s  
may c o r r e s p o n d  more o r  l e s s  t o  t h e i r  r e f e r e n t s .  I n  g e n e r a l ,  
p i c t u r e s  c o r r e s p o n d  more c l o s e l y  t h a n  w o rds ,  w i t h  
p h o t o g r a p h s  and some p a i n t i n g s  h a v i n g  g r e a t e r  c o r r e s p o n d e n c e  
t h a n  o u t l i n e  d r a w i n g s  and c a r t o o n s .  G ib s o n  goes on t o  make 
f o u r  p r o p o s i t i o n s ,  two o f  w h ic h  a re  p a r t i c u l a r l y  r e l e v a n t  
h e r e .  The f i r s t  i s  t h a t  c h i l d r e n  have t o  l e a r n  t h e  
c o r r e s p o n d e n c e  o f  a s u r r o g a t e  to  i t s  o b j e c t ,  and t h e  more 
n e a r l y  a s u r r o g a t e  i s  c o n v e n t i o n a l ,  t h e  more does  
a s s o c i a t i v e  l e a r n i n g  need t o  o c c u r .  The second i s  t h a t  t h e  
i n t r o d u c t i o n  o f  g r a p h i c  s y m b o l i s a t i o n  i n t o  a p i c t u r e  
n e c e s s a r i l y  s a c r i f i c e s  i t s  c a p a c i t y  t o  r e p r e s e n t .
Thus a f a i t h f u l  p i c t u r e ,  one t h a t  t r a n s m i t s  o r  r e f l e c t s  
a s h e a f  o f  l i g h t  r a y s  t o  a g i v e n  p o i n t  w h ic h  i s  t h e  same as 
w o u ld  be t h e  s h e a f  o f  r a y s  f r o m  t h e  o r i g i n a l  t o  t h a t  p o i n t ,  
s h o u ld  be r e a d i l y  ap p re h e n d e d  by  an o b s e r v e r .  W i t h  
d e c r e a s i n g  f i d e l i t y ,  t h e  i n c i d e n c e  o f  e r r o r s  i n  r e c o g n i t i o n  
w o u ld  be e x p e c t e d .  However,  as w i l l  be seen l a t e r ,  t h e
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s i t u a t i o n  i s  n o t  q u i t e  as s i m p l e  as t h i s ,  f o r  r e c o g n i t i o n  o f  
o b j e c t s  f a i t h f u l l y  p o r t r a y e d  i n  p h o to g r a p h s  i s  d e p e n d e n t  
a l s o  on t h e  s u b j e c t ’ s e x p e r i e n c e  w i t h  t h e  o b j e c t .
I n  h i s  l a t e r  w o rk ,  G ib s o n  moves away f r o m  c o n s i d e r i n g  
t h e  f i d e l i t y  o f  s h e a f s  o f  l i g h t  r a y s  as o f  p r im e  i m p o r t a n c e  
f o r  c o n v e y in g  p i c t o r i a l  i n f o r m a t i o n .  I n s t e a d ,  he p ro p o s e s  
(G ib s o n  1973» 1979)  ’’ t h a t  i n v a r i a n t s  a r e  i n f o r m a t i o n  f o r  
p e r c e p t i o n ,  even i n  t h e  s p e c i a l  case  o f  p i o t o r i a l l y  m e d ia te d  
p e r c e p t i o n "  ( 1 9 7 3 ,  p . 4 4 ) .  He goes on t o  say "A good p i c t u r e  
does n o t  have t o  be i n  p o i n t - t o - p o i n t  c o r r e s p o n d e n c e  w i t h  
t h e  f a c i n g  s u r f a c e s  o f  an a c t u a l  c o n r e t e  w o r l d  ( a l t h o u g h  a 
p i c t u r e  c an  be j u s t  such  a p r o j e c t i o n  and a p h o t o g r a p h  i s  
o n e ) "  ( 1 9 7 3 ,  p . 4 4 ) .
The amount o f  i n f o r m a t i o n  v a r i e s ,  even i n  p i c t u r e s  t h a t  
a re  i n  a p o i n t - t o - p o i n t  c o r r e s p o n d e n c e  w i t h  a r e a l  s c ene .  
Thus ,  p i c t u r e s  o f  a human f i g u r e  may r a n g e  f r o m  t h e  c o l o u r  
p h o t o g r a p h  a g a i n s t  a n e u t r a l  b a c k g ro u n d  t h r o u g h  
b l a c k - a n d - w h i t e  p h o t o g r a p h s  t o  o u t l i n e  d r a w i n g s  and 
s i l h o u e t t e s .  A l l  o f  t h e s e  may c o n t a i n  a c c u r a t e  i n f o r m a t i o n ,  
b u t  some c o n t a i n  more t h a n  o t h e r s .  Where t h e  i n f o r m a t i o n  i s  
s c a n t y  o r  c o n f l i c t i n g ,  t h e  o b s e r v e r  r e l i e s  i n c r e a s i n g l y  on 
h i s  k now le dge  o f  c o n v e n t i o n s  t o  deduce  t h e  c o n t e n t .  The 
i n t e r e s t  t h e n  f o c u s e s  on t h e  p i c t u r e ,  and t h e  s e a r c h  f o r  
f e a t u r e s  w h ic h  f a c i l i t a t e  p e r c e p t i o n  i n  d i f f e r e n t  c u l t u r e s .  
The e m p i r i c a l  wo rk  r e p o r t e d  h e r e i n  w i l l  l e n d  s u p p o r t  t o  a 
p o s i t i o n  c l o s e r  t o  G ib s o n  t h a n  t o  Goodman.
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S t u d i e s  on t h e  r e c o g n i t i o n  o f  o b j e c t s  i n  d r a w i n g s  and 
p h o t o g r a p h s  w i l l  be r e v ie w e d  i n  t h i s  c h a p t e r .  I n  C h a p t e r  
Two, t h e  r e c o g n i t i o n  and i n t e r p r e t a t i o n  o f  more c o m p le x  
d r a w i n g s  w i l l  be c o n s i d e r e d ,  and t h e  l i t e r a t u r e  on t h e  
p e r c e p t i o n  o f  d e p t h  i n  p i c t u r e s  r e v i e w e d .  The d e v e lo p m e n t  
o f  c o n s t a n c y  and i t s  r e l a t i o n  to  p i c t o r i a l  d e p t h  p e r c e p t i o n  
w i l l  be e x p l o r e d  i n  C h a p t e r  T h re e .
R e c o g n i t i o n  o f  o b j e c t s  i n  d r a w i n g s  and p h o t o g r a p h s
As a d u l t s  i n  a p i o t o r i a l l y  e d u c a te d  e n v i r o n m e n t ,  t h e r e  
i s  a t e n d e n c y  t o  assume t h a t  o b j e c t s  and f i g u r e s  i n  d r a w i n g s  
and p h o t o g r a p h s  w i l l  be r e c o g n i s e d  by o t h e r s .
C r o s s - c u l t u r a l  s t u d i e s  p u t  t h i s  a s s u m p t io n  t o  q u e s t i o n .
E a r l y  r e p o r t s  by  t r a v e l l e r s ,  m i s s i o n a r i e s  and s c h o l a r s  
p r o v i d e d  c o n t r a d i c t o r y  and l a r g e l y  a n e c d o t a l  a c c o u n t s  o f  
n a i v e  o b s e r v e r s ’ r e a c t i o n s  t o  p h o t o g r a p h s .  Thus H e r s k o v i t s  
(1 9 5 9 ,  p . 56 )  d e s c r i b e s  how " . . .  a bush Negro woman t u r n e d  a 
p h o t o g r a p h  o f  h e r  own son t h i s  way and t h a t ,  i n  a t t e m p t i n g  
t o  make sense o u t  o f  t h e  s h a d in g s  o f  g r e y s  on  t h e  p i e c e  o f  
p a p e r  she h e l d .  I t  was o n l y  when t h e  d e t a i l s  o f  t h e  
p h o t o g r a p h  were p o i n t e d  o u t  t o  h e r  t h a t  she was a b l e  to  
p e r c e i v e  t h e  s u b j e c t .  Laws ( 1 9 0 1 )  made t h e  f o l l o w i n g  
o b s e r v a t i o n  i n  N y a s a la n d :  "T a k e  a p i c t u r e  i n  b l a c k  and w h i t e  
and t h e  n a t i v e s  c a n n o t  see i t .  You may t e l l  t h e  n a t i v e s  
’ T h i s  i s  a p i c t u r e  o f  an ox and a d o g ’ and t h e  p e o p le  w i l l  
l o o k  a t  i t  and l o o k  a t  you  and t h a t  l o o k  say s  t h a t  t h e y
yc o n s i d e r  you a l i a r .  P e rh a p s  you  say a g a in  ’ Yes t h i s  i s  a 
p i c t u r e  o f  an ox and a d o g . ' W e l l ,  p e rh a p s  t h e y  w i l l  t e l l  
you w h a t  t h e y  t h i n k  t h i s  t i m e .  I f  t h e r e  a r e  a f e w  boys  
a b o u t ,  you s a y :  " T h i s  i s  r e a l l y  a p i c t u r e  o f  an  ox and a 
dog .  ' ook a t  t h e  h o r n  o f  t h e  ox and t h e r e  i s  h i s  t a i l ! "  And* 
t h e  boy w i l l  s a y :  "Oh y e s !  The re  i s  t h e  d o g ’ s nose  and eyes  
and e a r s ! "  Then t h e  o l d  p e o p le  w i l l  l o o k  a g a i n  and c l a p  
t h e i r  hands  and s a y ,  "Oh y e s !  I t  i s  a d o g " .  ' 'n t h e  o t h e r  
hand ,  N a d e l  ( 1 9 3 7 )  f o u n d  t h a t  Y o rub a  and Nupe p e o p le  i n  
N i g e r i a  r e c o g n i s e d  p h o t o g r a p h s  o f  men, a n i m a l s  and a bush 
f i r e ;  and B r i m b l e  ( 1 9 6 3 )  r e p o r t e d  good r e c o g n i t i o n  o f  s i m p l e  
l i n e  d r a w i n g s  by  B a r o t s e  men and women.
S e g a l l  e t  a l  ( 1 9 6 6 )  s u g g e s t  t h a t  a p h o t o g r a p h  be 
c o n s i d e r e d  as an a r b i t r a r y  l i n g u i s t i c  c o n v e n t i o n  n o t  s h a re d  
by a l l  p e o p l e s .  W es te rn  v i e w e r s  h a v e  l e a r n e d  to  i g n o r e  t h e  
s t r o n g e s t  c o n t o u r s  o f  t h e  p h o t o g r a p h ,  w h ic h  a re  i t s  
r e c t a n g u l a r  e dg es .  W i t h i n  t h e s e  edges ,  t h e  w h i t e  band a r o u n d  
t h e  p i c t u r e  i s  t h e  most s t r i k i n g  p a r t  o f  t h e  d e s i g n .  By 
c o m p a r i s o n ,  t h e  c o n t o u r s  a r o u n d  t h e  o b j e c t s  i n  t h e  
p h o t o g r a p h  a re  f u z z y  and p r o v i d e  o n l y  weak c o n t r a s t s .  ™he 
a u t h o r s  a t t r i b u t e  t h e  d i f f i c u l t i e s  i n  p e r c e i v i n g  p h o t o g r a p h s  
t o  t h e  l a c k  o f  e x p e r i e n c e  w i t h  them and hence  a l a c k  o f  
f a m i l i a r i t y  w i t h  t h e  c o n v e n t i o n s  i n v o l v e d  i n  t h e i r  c o r r e c t  
i n t e r p r e t a t i o n .  T h i s  v i e w  may be p a r t i a l l y  c o r r e c t ,  i n  t h a t  
o b s e r v e r s  l e a r n  to  i g n o r e  t h e  s t r o n g  f ram e  c o n t o u r s ,  b u t  
w o rk  r e p o r t e d  b e lo w  s u g g e s t s  t h a t  r e c o g n i t i o n  o f  o b j e c t s  i n  
l i n e  d r a w i n g s  i s  n o t  l e a r n e d .  S e g a l l  e t  a l .  a l s o  n o t e  t h a t
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a n t h r o p o l o g i s t s  have  g e n e r a l l y  r e p o r t e d  m o t i o n  p i c t u r e s  t o  
be p e r c e i v e d  w i t h o u t  t r o u b l e ,  and t h a t  c o l o u r e d  p r i n t s  a r e  
a l s o .
The w e l l - k n o w n  s t u d y  by  Hochberg  and B r o o k s  ( 1 9 6 2 )  
shows t h a t  r e c o g n i t i o n  o f  o u t l i n e  d r a w i n g s  o f  f a m i l i a r  
o b j e c t s  does  o c c u r  even  w i t h o u t  p r i o r  e x p e r i e n c e  w i t h  
p i c t u r e s .  They p r e v e n t e d  t h e i r  c h i l d  f r o m  h a v i n g  a n y t h i n g  
b u t  a m i n i m a l  e x p o s u r e  to  p i c t u r e s ,  and g a v e  h im  no 
o p p o r t u n i t i e s  f o r  nam ing  o b j e c t s  i n  p i c t u r e s .  A f t e r  19 
m o n th s ,  t h e  c h i l d  was t e s t e d  and was a b l e  t o  r e c o g n i s e  
o u t l i n e  d r a w i n g s  and p h o t o g r a p h s  o f  o b j e c t s  such  as a c a r ,  a 
shoe ,  a d o l l ,  a t r u c k ,  a r o c k i n g  h o r s e ,  key s  and a t o y  duck .  
I n  i n s t a n c e s  where  an o u t l i n e  d r a w i n g  and a p h o t o g r a p h  o f  
t h e  same o b j e c t  were  shown, t h e  o u t l i n e  d r a w i n g  p re c e d e d  t h e  
p h o t o g r a p h .  A l l  t h e  d r a w i n g s  c o n t a i n e d  s u f f i c i e n t  d e t a i l  t o  
e n a b le  c o r r e c t  i d e n t i f i c a t i o n ,  b u t  no more.
More r e c e n t l y ,  D e r e g o w s k i ,  Mu I d  row and M u ld ro w  ( 1972)  
showed members o f  a rem o te  E t h i o p i a n  t r i b e  ( t h e  M e k a n ) , a 
page f r o m  a c h i l d r e n ’ s c o l o u r i n g  b o o k .  Most o f  t h e  p e o p le  
were  p r o b a b l y  e n t i r e l y  u n f a m i l i a r  w i t h  p i c t u r e s ,  and 
a p p e a re d  to  pay no a t t e n t i o n  t o  t h e  s u r f a c e  m a r k i n g s ,  
i n s t e a d  t h e i r  i n t e r e s t  l a y  i n  t h e  p a p e r  i t s e l f ,  and t h i s  
t h e y  s m e l t ,  l i s t e n e d  t o  w h i l e  f l e x i n g  and even t r i e d  t o  
t a s t e .  However ,  when p i c t u r e s  o f  a buck  and a l e o p a r d ,  w h ic h  
were w e l l - k n o w n  to  t h e  Mekan, were p r i n t e d  on c o a r s e  c l o t h ,  
a l l  t h e  s u b j e c t s  r e c o g n i s e d  t h e  l e o p a r d  and a l m o s t  a l l  
r e c o g n i s e d  t h e  b u c k .  I n t e r e s t i n g l y ,  t h o u g h ,  t h e  r e c o g n i t i o n
r e q u i r e d  t im e  and e f f o r t ,  and t h e  a u t h o r s  r e p o r t  t h e  two 
f o l l o w i n g  e x a m p le s :
" 1 .  L ow la nd  man, 35 y e a r s  o l d ,  l o o k s  a t  t h e  p i c t u r e :  
E x p e r i m e n t e r :  ( P o i n t s  t o  t h e  p i c t u r e ) : 'W hat  do  
you s e e ? '
S u b j e c t :  ' I ' m  l o o k i n g  c l o s e l y .  T h a t  i s  a t a i l .  
T h i s  i s  a f o o t .  T h a t  i s  a l e g  j o i n t .
Those a r e  h o r n s .  '
E: 'W hat  i s  t h e  wh o le  t h i n g ? '
S: ' W a i t .  S l o w l y ,  I  am s t i l l  l o o k i n g .
L e t  me l o o k  and I  w i l l  t e l l  y o u .  I n  my 
c o u n t r y  t h i s  i s  a w a t e r - b u c k .  '
2.  Low la nd  man, 25 y e a r s  o l d :
E: ( p o i n t s  t o  t h e  p i c t u r e ) :  'W hat  do  you s e e ? '
S: 'W hat  i s  t h i s ?  I t  has  h o r n s ,  l e g  . . . .  f r o n t
and back  t a i l ,  e y e s .  I s  i t  a g o a t ?  A sheep? 
I s  i t  a g o a t ? ' "
D e re g o w s k i  ( 1976)  p o s t u l a t e s  t h a t  t h e  v i e w e r  i s  
o p e r a t i n g  a p r o c e s s  o f  s u c c e s s i v e  a p p r o x i m a t i o n s .  He makes a 
h y p o t h e s i s  on t h e  b a s i s  o f  a sample  o f  t h e  d a t a  a v a i l a b l e  
and v e r i f i e s  t h e  h y p o t h e s i s  a g a i n s t  a n o t h e r  sample  o f  d a t a  
d e r i v e d  f r o m  t h e  same s o u r c e ,  t h e  p i c t u r e .  He m o d i f i e s  t h e  
h y p o t h e s i s  i f  n e c e s s a r y  and t e s t s  i t  a g a i n s t  a f u r t h e r  
sam p le  t i l l  no f u r t h e r  m o d i f i c a t i o n  i s  c a l l e d  f o r  and a 
s t a b l e  p e r c e p t i o n  o c c u r s .  He f u r t h e r  s u g g e s t s  t h a t  t h e  more
10
com p le x  p r o c e s s  o f  p e r c e i v i n g  d e p th  i n  p i c t u r e s  may o c c u r  i n  
t h i s  f a s h i o n  and t h e  v i e w e r  may be u n a b le  to  v e r b a l i s e  i t .
The a t t e n t i o n  to  d e t a i l  i n  t h e  p r o c e s s  o f  
i d e n t i f i c a t i o n  o f  p i c t u r e s  i s  w e l l  i l l u s t r a t e d  i n  a s t u d y  o f  
t h e  r e c o g n i t i o n  o f  l i n e  d r a w i n g s  c a r r i e d  o u t  i n  Kenya (Shaw, 
1 96 9 ) .  S u b j e c t s  were  asked  to  i d e n t i f y  d r a w i n g s  o f  a cow, 
g o a t ,  c h i c k e n ,  b i r d ,  c a t ,  dog ,  f i s h ,  s nak e ,  c r o c o d i l e ,  
t u r t l e  and h o r s e .  On a v e r a g e ,  70-80% o f  t h e  r u r a l  
i l l i t e r a t e s  gave  th e  c o r r e c t  names. The snake  was i d e n t i f i e d  
by a l m o s t  100%, w h e re as  t h e  h o r s e ,  w h ic h  i s  n o t  i n d i g e n o u s ,  
was r e c o g n i s e d  by  o n l y  40%. An i n t e r e s t i n g  f e a t u r e  o f  t h e  
r e s u l t s  i s  t h a t  s u b j e c t s  gave  i n c o r r e c t  a n s w e rs  because  o f  
d e t a i l s .  I t  seemed t h a t  s u b j e c t s  were  s c a n n in g  t h e  d e t a i l s  
o f  t h e  d r a w i n g s  u n t i l  t h e y  r e c o g n i s e d  them, and f i n a l l y  
p u t t i n g  them t o g e t h e r  and m a k in g  an i d e n t i f i c a t i o n ,  ( se e  
a l s o  Kennedy 1 9 7 4 ) .  The g o a t  was s om e t im es  i d e n t i f i e d  as a 
cow, because  t h e  g o a t ' s  t a i l  was drawn h a n g in g  down, w h e re as  
i n  f a c t  a g o a t ' s  t a i l  i s  h e l d  up .
The p r o c e s s  o f  f e a t u r e  i d e n t i f i c a t i o n  i s  t h e  method 
used i n  i d e n t i f i c a t i o n  o f  a n i m a l s  i n  t h e  w i l d .  F r e q u e n t l y  
t h e  o b s e r v e r  i s  t r e a t e d  to  o n l y  a p a r t i a l  s i g h t i n g  o r  a 
f l e e t i n g  v i e w  o f  t h e  w h o le  a n i m a l  and a q u i c k  i d e n t i f i c a t i o n  
i s  b e s t  made by c h e c k i n g  o u t  i d e n t i f y i n g  f e a t u r e s .
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^rntir Thrpe - Common ob jects
# #
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Figure 1. From Shaw, I 969 , p. 10
A s e c o n d  s e t  o f  d r a w i n g s  r e p o r t e d  by  Shaw r e v e a l e d  more  
d i f f i c u l t i e s  i n  i d e n t i f i c a t i o n  and show t h e  i m p o r t a n c e  o f  
c o n t e x t  a s  w e l l  a s  d e t a i l .  F o r  example , -  a d r a w i n g  o f  a 
m o r t a r  w i t h  a p e s t l e  s t a n d i n g  b y  i t  was i d e n t i f i e d  b y  o n l y  
a b o u t  20%. The r e a s o n  m i g h t  be t h a t ,  w h i l e  t h e  m o r t a r  was 
r e a l i s t i c a l l y  d r a w n ,  t h e  p e s t l e  was t o o  s h o r t  and  was 
s t a n d i n g  up and a p p a r e n t l y  l e a n i n g  a g a i n s t  t h i n  a i r  ( s e e
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f i g u r e  1 ) .  P e rh a p s  even more r e m a r k a b le  i s  t h e  
i n t e r p r e t a t i o n  o f  a d r a w in g  o f  a c u p b o a rd  as e i t h e r  a c h u r c h
o r  a s c h o o l r o o m .  The p a n e l s  on  t h e  c u p b o a r d  were t h e
s t r i k i n g  f e a t u r e ,  and re s e m b le d  rows o f  b e n c h e s ;  i n  
a d d i t i o n ,  c o r r e c t  i d e n t i f i c a t i o n  o f  t h e  c u p b o a r d  i n v o l v e d  
t h e  use o f  a l i n e a r  p e r s p e c t i v e  c u e .  The m os t  f a s c i n a t i n g  
m i s i n t e r p r e t a t i o n  was o f  t h e  p i c t u r e  o f  a h o e ,  w h ic h  some 
saw as  a man w a l k i n g  a l o n g  a r o a d :  s e v e r a l  r e a s o n s  may be 
f o u n d  f o r  t h i s ,  one b e i n g  t h a t  t h e  hoe h a n d le  was drawn w i t h  
s t r a i g h t  l i n e s ,  w h ic h  i s  i n c o r r e c t ,  f o r  hoe h a n d l e s  a r e  
u s u a l l y  q u i t e  u n e v e n ;  t h e n  t h e  b l a d e  i s  d rawn a t  r i g h t  
a n g l e s  t o  t h e  h a n d l e ,  w h ic h  i s  a l s o  n o t  n o r m a l l y  t h e  c a s e .  
The b l a d e  o f  t h e  hoe re s e m b le d  a m an 's  s h i r t .  We m us t  a l s o ,  
t h e r e f o r e ,  b lame th e  a r t i s t  f o r  n o t  p r o d u c i n g  f a i t h f u l  
r e p r e s e n t a t i o n s .
Ho lmes ( 1966)  s t u d i e d  l i n e  d r a w i n g s  i n  a more 
c o m p a r a t i v e  way. He f o u n d  t h a t  t o o  l i t t l e  d e t a i l  d e t r a c t e d  
f r o m  c o r r e c t  i n t e r p r e t a t i o n ,  b u t  a d d i t i o n  o f  t o o  much
d e t a i l  was a l s o  a b a r r i e r  t o  i d e n t i f i c a t i o n .  The b a l a n c e  i s
a f i n e  one,  and i s  n o t  o n l y  d i s t u r b e d  by i n c o r r e c t  d r a w in g  
on t h e  p a r t  o f  t h e  a r t i s t  (who i s ,  a f t e r  a l l ,  f o r  t h e  most 
p a r t  a c c us tom ed  to  v i e w e r s  who a r e  a b l e  to  g i v e  h im  g r e a t  
l i c e n s e )  b u t  a l s o  t o  t h e  c u l t u r a l l y  b i a s s e d  p r e c o n c e p t i o n s  
o f  t h e  v i e w e r s .  F u g le s a n g  ( 1 9 7 8 )  g i v e s  us  a n i c e  example  
( p .  8 5 )  o f  a p h o t o g r a p h  i n t e n d e d  f o r  use i n  a n u t r i t i o n  
c a m p a ig n .  The p h o t o g r a p h  was i n  t h e  W e s t e r n i s e d  a d v e r t i s i n g  
s t y l e  o f  a s m i l i n g  f a c e ,  h e a l t h y  and f r e s h  i n  a r a i n  show er .
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B u t  t h e  h e a l t h y  image was n o t  c a r r i e d  to  Lusaka  i l l i t e r a t e s  
who saw, n o t  r a i n  d r o p s ,  b u t  a s k i n  d i s e a s e  on t h e  b o y ' s  
f a c e ,  and o t h e r  d e f o r m i t i e s  i n  t h e  u n u s u a l  l i g h t  and shadow 
on h i s  f a c e !
W h e th e r  o r  n o t  p i c t u r e s  can  be r e c o g n i s e d  w i t h o u t  
t r a i n i n g  has i m p o r t a n t  i m p l i c a t i o n s  b o t h  p r a c t i c a l l y  and 
t h e o r e t i c a l l y .  One method o f  a s s e s s i n g  t h i s  i s  t h a t  used  by 
Hochberg  and B r o o k s  and r e p o r t e d  above .  A n o t h e r  method i s  
t o  l o c a t e  p e o p le  who h a v e  n e v e r  been exposed  t o  p i c t u r e s  
because  o f  t h e i r  g e o g r a p h i c a l  and c u l t u r a l  s i t u a t i o n .  
D e re g o w s k i  ( 1 9 6 8 )  and Jahoda e t  a l .  ( 1 9 7 7 )  used t h i s  second  
method i n  an a t t e m p t  t o  r e p l i c a t e  Hochberg  and B r o o k s '  • 
f i n d i n g s .  D e re g o w s k i  t e s t e d  some B i s a  s c h o o l c h i l d r e n  and 
a d u l t  m a les  who i n h a b i t  an  i n a c c e s s i b l e  a r e a  o f  Zambia.  
S u b j e c t s  were shown a t h r e e - d i m e n s i o n a l  a r r a y  o f  18 
B r i t a i n ' s  Zoo a n i m a l s ,  6 o f  w h i c h  were f a m i l i a r  t o  B i s a ,  and 
p h o t o g r a p h s  o f  t h e  same a n i m a l s .  They were th e n  asked  to  
l o o k  a t  t h e  p h o t o g r a p h  and p o i n t  t o  t h e  m ode l  i n  t h e  a r r a y .  
A l l  s u b j e c t s  e x p e r i e n c e d  more d i f f i c u l t y  w i t h  u n f a m i l i a r  
t h a n  f a m i l i a r  a n i m a l s ;  a d u l t s  were  worse t h a n  c h i l d r e n  on 
u n f a m i l i a r ,  b u t  b e t t e r  on f a m i l i a r  m a t e r i a l .
Jahoda e t  a l .  ( 1 9 7 7 )  showed c o l o u r  p h o t o g r a p h s  o f  
s i n g l e  o b j e c t s  a g a i n s t  a n e u t r a l  b a c k g ro u n d  t o  young 
c h i l d r e n  i n  Ghana and R h o d e s ia .  The c h i l d r e n  (aged  a b o u t  3 
y e a r s )  were f r o m  r e m o te  r u r a l  a r e a s  i n  Ghana and a r u r a l  
a r e a  a b o u t  25 m i l e s  f r o m  S a l i s b u r y ,  R h o d e s ia .  T h e re  was 
m i n i m a l  use o f  p i c t u r e s  i n  t h e s e  a r e a s ,  a l t h o u g h  t h e
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p r e s e n c e  o f  a s c h o o l  i n  one o f  t h e  G hana ian  v i l l a g e s  l e d  t h e  
a u t h o r s  t o  a n a l y s e  r e s p o n s e s  f r o m  c h i l d r e n  i n  t h a t  v i l l a g e  
s e p a r a t e l y .  The s u b j e c t s  were  f i r s t  a s k e d  to  i d e n t i f y  s m a l l  
common o b j e c t s  by  h a n d in g  t h e  a p p r o p r i a t e  one to  t h e  
e x p e r i m e n t e r  when a s k e d .  They were th e n  as k ed  t o  i d e n t i f y  
p h o t o g r a p h s  o f  t h e  same o b j e c t s  i n  t h e  same way. A s e t  o f  
p h o t o g r a p h s  o f  l a r g e  o b j e c t s  i n  n a t u r a l  s e t t i n g s  was a l s o  
i n c l u d e d  i n  t h e  t e s t .  Mean p e r c e n t a g e s  o f  c o r r e c t  p i c t u r e  
r e s p o n s e s  ra n g e d  b e tw e e n  83% and 94%, w h ic h  i s  2 - 3  t im e s  t h e  
c han c e  e x p e c t a t i o n  l e v e l .  T h e re  was no s i g n i f i c a n t  
d i f f e r e n c e  i n  c o r r e c t  r e s p o n s e s  t o  p i c t u r e s  o f  o b j e c t s  t h a t  
had been h a n d le d  as a g a i n s t  t h o s e  n o t  h a n d le d  ( e x c e p t  i n  one 
i n s t a n c e ,  a p i c t u r e  o f  a s t o n e ,  w h ic h  was t h e r e f o r e  e x c l u d e d  
f r o m  a n a l y s i s ) .  The re  was a l s o  no s i g n i f i c a n t  d i f f e r e n c e  i n  
r e s u l t s  be tw e en  t h e  r u r a l  c h i l d r e n  and c h i l d r e n  (aged  a b o u t  
two and a h a l f  y e a r s )  f r o m  r e l a t i v e l y  h i g h  s o c i o - e c o n o m i c  
s t a t u s  f a m i l i e s  who were a t t e n d i n g  a n u r s e r y  s c h o o l .
T h i s  s t u d y  l e n d s  c r e d e n c e  to  t h e  H ochberg  and B r o o k s  
v i e w  t h a t  v i s u a l  e x p e r i e n c e  o f  o b j e c t s  i n  t h e  r e a l  w o r l d  i s  
s u f f i c i e n t  t o  l a y  t h e  f o u n d a t i o n  o f  an a b i l i t y  f o r  p i c t u r e  
r e c o g n i t i o n .  The r e s u l t s  f i t  i n  w i t h  t h e  f i n d i n g s  o f  
D e r e g o w s k i ,  a l r e a d y  r e p o r t e d ,  and th o s e  o f  Kennedy and Ross 
(1 9 7 5 )  t o  be d e a l t  w i t h  l a t e r .
An i m p o r t a n t  p o i n t  h e r e  c o n c e r n i n g  Jahoda e t  a l ' s  
m a t e r i a l s  i s  t h a t  t h e y  were c o l o u r e d  p h o t o g r a p h s  w i t h  a 
n e u t r a l  b a c k g r o u n d ,  w h ic h  m a x im is e d  t h e  c h a n c e s  o f  
r e c o g n i t i o n ,  ' ^ ug les an g  ( 1 9 7 3 )  showed t h e  im p o r t a n c e  o f  u s i n g
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a n e u t r a l  b a c k g ro u n d  i n  p h o t o g r a p h s .  He made s e r i e s  o f  f o u r  
p i c t u r e s  d e p i c t i n g  t h e  same s u b j e c t  m a t t e r  i n  ( 1 )  a l i n e  
d r a w i n g ,  ( 2 )  a s i l h o u e t t e ,  ( 3 )  a b l a c k  and w h i t e  p h o t o g r a p h  
w i t h  n o r m a l  b a c k g r o u n d ,  and ( 4 )  a ' b l o c k - o u t '  o f  t h e  
s u b j e c t ,  t h a t . i s ,  a p h o t o g r a p h  w i t h  t h e  b a c k g ro u n d  
e l i m i n a t e d .  The s t u d y  was u n d e r t a k e n  i n  Zam b ia ,  and t h e  
p i c t u r e s  were  a l l  o f  l o c a l  p e o p le  and o b j e c t s ,  f o r  exam p le  a 
woman c o o k i n g ,  a man d r i n k i n g ,  and a h o u s e .  The p i c t u r e s  
were  p r e s e n t e d  v e r t i c a l l y  t o  t h e  s u b j e c t  i n  s e r i e s  o f  f o u r ,  
h e l d  i n  a h a l f  c i r c l e  by two e x p e r i m e n t e r s ,  so t h a t  t h e  
d i s t a n c e  to  t h e  eye s h o u ld  be e q u a l .  The o r d e r  o f  t h e  
p i c t u r e s  f r o m  l e f t  t o  r i g h t  was a l t e r e d  a t  random f o r  each 
s e r i e s  o f  f o u r .  A f t e r  h a v i n g  been shown t h e  s e r i e s ,  t h e  
s u b j e c t  was a s k e d  'These  f o u r  p i c t u r e s  show you  t h e  same 
t h i n g ,  t e l l  t h e  same s t o r y .  Can you  t e l l  us  w h a t  you s e e ? '  
When t h i s  was done s a t i s f a c t o r i l y ,  t h e  s u b j e c t  was a s k e d ,  
' W i l l  you  p o i n t  o u t  f o r  us  i n  w h ic h  p i c t u r e  you  saw t h i s  
f i r s t ? '  D u r i n g  t h e  i n t e r v i e w ,  eye and head movements  were 
f o l l o w e d  c l o s e l y  and w i t h  fe w  e x c e p t i o n s  t h e y  i n d i c a t e d  t h e  
same p i c t u r e  as was f i n a l l y  p o i n t e d  o u t  by  t h e  s u b j e c t .  63 
s u b j e c t s  were  t e s t e d ,  and t h e  o v e r w h e lm in g  m a j o r i t y  p o i n t e d  
o u t  t h e  ' b l o c k - o u t ' .  P h o to g r a p h s  were  p o i n t e d  o u t  n e x t  most  
f r e q u e n t l y ,  w i t h  l i n e  d r a w i n g s  h a v i n g  t h e  l o w e s t  number  o f  
p o i n t - o u t s  and s i l h o u e t t e s  h a v i n g  m a r g i n a l l y  more t h a n  l i n e  
d r a w i n g s .  No s t a t i s t i c a l  t e s t s  were  p e r f o r m e d  on t h e  d a t a  so 
t h e y  w i l l  be g i v e n  i n  f u l l :
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Number o f  ' P o i n t  O u t s '
L i n e S i l h o ­ B lo c k
D ra w in g u e t t e Out P ho to
W a lk i n g  l i o n 1 3 37 15
Woman s i t t i n g ,  c o o k i n g 4 3 35 19
Woman w i t h  b u c k e t  on head 3 0 36 22
C o o k in g  p o t  on b u r n e r 2 5 39 15
Man d r i n k i n g  b e e r 0 7 30 20
K e t t l e  on f i r e p l a c e 2 6 23 16
House w i t h  woman 3 6 30 21
T o t a l  = 403 15 30 230 128
The a u t h o r  does n o t  say  why 38 r e s p o n s e s  a r e  m is s in g - ,  b u t  
p r e s u m a b ly  t h e r e  were some s u b j e c t s  who were u n a b le  to  s t a t e  
a p r e f e r e n c e .  As can be seen f r o m  t h e  r e s u l t s ,  s t a t i s t i c a l  
t e s t s  were  h a r d l y  c a l l e d  f o r .
Work by Kennedy and Ross among t h e  Songe o f  Papua 
s u g g e s t s  t h e  i n f l u e n c e  o f  s c h o o l  e d u c a t i o n  on p i c t u r e  
p e r c e p t i o n ,  as w e l l  as  p r o v i d i n g  f u r t h e r  e v i d e n c e  t h a t  
o u t l i n e  p i c t u r e  p e r c e p t i o n  does  n o t  h a v e  to  be l e a r n e d .  The 
a u t h o r s  fo u n d  t h a t  s u b j e c t s  u n d e r  40 y e a r s  o f  age  had  no 
d i f f i c u l t y  i n  i d e n t i f y i n g  o u t l i n e  d r a w i n g s  o f  common 
a n i m a l s ,  o b j e c t s  and human f o r m s .  R e s p o n d e n ts  o v e r  40 y e a r s  
were b e t t e r  a b l e  t o  i d e n t i f y  d r a w i n g s  o f  t h e  w h o le  o f  a 
f a m i l i a r  o b j e c t  t h a n  j u s t  t h e  p a r t ;  d r a w i n g s  o f  p a r t  o f  a 
human f i g u r e ,  such  as an arm,  p ro v e d  d i f f i c u l t ,  as d i d  t h e
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d r a w i n g  o f  a cano e ,  an u n f a m i l i a r  o b j e c t  t o  Songe.  These 
s u b j e c t s  a l s o  f a i l e d  to  i d e n t i f y  d r a w in g s  d e p i c t i n g  k i n e t i c  
s c e n e s  o f  a r i v e r  and a f i r e .  A r a t h e r  p u z z l i n g  r e s u l t  i s  
t h e  number  o f  young  s u b j e c t s  ( 1 0 - 2 0  y e a r s )  who c o r r e c t l y  
i d e n t i f i e d  t h e  d e e r ,  an a n i m a l  t o t a l l y  unknown t o  t h e  Songe.  
One p o s s i b i l i t y  i s  t h a t  t h e s e  s u b j e c t s  had come a c r o s s  
d r a w i n g s  o f  a d e e r  i n  b o o k s ,  p e r h a p s  a t  s c h o o l ;  o l d e r  
s u b j e c t s  were  a l m o s t  w i t h o u t  e x c e p t i o n  u n a b le  t o  i d e n t i f y  
t h e  d e e r ,  and t h e  a u t h o r s  s t a t e  t h a t  t h e s e  p e o p le  had no
f o r m a l  e d u c a t i o n .  P o s s i b l y  one r o l e  p l a y e d  by  e d u c a t i o n  i n
f a c i l i t a t i n g  p i c t u r e  p e r c e p t i o n  i s  t h a t  o f  e x p o s in g  p e o p le  
t o  a w i d e r  r a n g e  o f  o b j e c t s  w h i c h  can  th e n  be r e c o g n i s e d  i n  
p i c t u r e s .  The g e n e r a l  f i n d i n g  t h a t  Songe, who h a v e  
e s s e n t i a l l y  no i n d i g e n o u s  a r t ,  a re  a b l e  t o  r e c o g n i s e  o u t l i n e  
d r a w i n g s  i s  i n  a c c o r d a n c e  w i t h  Hochberg  and B r o o k s '  and 
D e re g o w s k i  e t  a l ' s  f i n d i n g s .
Some r e s u l t s  f r o m  a s t u d y  b y  F o rg e  (1 9 7 0 )  do n o t  f i t  i n  
so n e a t l y .  He f o u n d  t h a t  S e p ik  (New G u in e a )  s u b j e c t s  were  
p o o r  i n  p i c t u r e  p e r c e p t i o n .  F o r g e  used  c o l o u r  p h o t o g r a p h s ,  
w h i c h  w ou ld  be e x p e c t e d  to  f a c i l i t a t e  i d e n t i f i c a t i o n ,  b u t  
t h e  s u b j e c t s  t e n d e d  to  c o n c e n t r a t e  on c o l o u r  r e l a t i o n s h i p s  
and had d i f f i c u l t y  w i t h  i d e n t i f i c a t i o n .  Howeve r ,  when F o rg e  
added t h i c k  o u t l i n e s  t o  t h e  f i g u r e s  i n  t h e  p h o t o g r a p h s ,  and 
a r r a n g e d  f o r  them t o  be p h o to g r a p h e d  a g a i n s t  a w h i t e
b a c k g r o u n d ,  s u b j e c t s  fo u n d  them more c o m p r e h e n s i b l e .  T h i s
l e n d s  c r e d e n c e  to  t h e  s u g g e s t i o n  o f  S e g a l l  e t  a l  ( 1966)  t h a t  
o u t l i n e  d r a w i n g s  w o u ld  p r e s e n t  f e w e r  d i f f i c u l t i e s  t h a n
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p h o t o g r a p h s  t o  n a i v e  o b s e r v e r s  because  o f  t h e i r  c l e a r  
c o n t o u r  d e p i c t i o n .  Kennedy and Ross ( 1 9 7 5 )  m e n t i o n  t h a t  i n  
i n f o r m a l  t e s t i n g ,  many o f  t h e  Songe aged 40 and o v e r  who 
u n d e r s t o o d  o u t l i n e  d r a w i n g s  had t r o u b l e  r e c o g n i s i n g  
p h o t o g r a p h s ,  u n l i k e  t h e  two y o u n g e r  g r o u p s  who seemed to  
e n c o u n t e r  no d i f f i c u l t y .  T h i s  i s  a l s o  i n  a c c o r d a n c e  w i t h  
S e g a l l  e t  a l ' s  v i e w ,  and s u g g e s t s  t h a t  c o n t o u r  i s  more 
i m p o r t a n t  t h a n  t e x t u r e  f o r  t h e  r e c o g n i t i o n  o f  s i n g l e  
d e p i c t e d  o b j e c t s .  I n  t h e  l i g h t  o f  F u g l e s a n g ' s  f i n d i n g s  w i t h  
t h e  b l o c k - o u t s ,  i t  i s  m os t  l i k e l y  t h a t  t h e  a d d i t i o n  o f  t h e  
c o n t o u r  l i n e  a i d e d  t h e  s u b j e c t  i n  d i s c r i m i n a t i n g  t h e  o b j e c t  
f r o m  t h e  b a c k g r o u n d .  The c r o s s - c u l t u r a l  d a t a  t h u s  a p p e a r s  
t o  s u p p o r t  t h e  v i e w  t h a t  r e c o g n i t i o n  o f  o b j e c t s  i n  o u t l i n e  
d r a w i n g s  does  n o t  h a v e  to  be l e a r n e d ,  b u t  t h a t  l e a r n i n g  i s  
i n v o l v e d  i n  p i c t u r e s  c o n t a i n i n g  much d e t a i l ,  o r  s y m b o l i s m .  
H u t t o n  and E l l i s o n  ( u n d a t e d )  fo u n d  t h a t ,  w h i l e  a f t e r  6 y e a r s  
s c h o o l i n g  New G u in e a n s  can  c o r r e c t l y  i n t e r p r e t ,  a t  a 
c o n c r e t e  l e v e l ,  s i m p l e  l i n e  d r a w i n g s ,  s t y l i s e d  a r t i s t i c  
c o n v e n t i o n s  c o n s i d e r a b l y  r e d u c e  u n d e r s t a n d i n g .  As w i l l  be 
seen i n  t h e  n e x t  s e c t i o n ,  p i c t o r i a l  m a t e r i a l s  such  as 
p o s t e r s  w h i c h  ha v e  been d e s ig n e d  t o  c o n v e y  a message a re  
o f t e n  m i s i n t e r p r e t e d .
I d e n t i f i c a t i o n  and i n t e r p r e t a t i o n  o f  more co m p le x  o u t l i n e  
d r a w i n g s
The re  i s  am p le  e v i d e n c e  t h a t  more c o m p le x  p i c t u r e s ,
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o f t e n  drawn by t h e  a r t i s t  t o  c o n v e y  a message,  a re  
i n t e r p r e t e d  i n  a way d i f f e r e n t  t o  t h a t  i n t e n d e d .  F o r  
i n s t a n c e ,  an a r t i s t  s e t t i n g  o u t  t o  c o n v e y  a message m i g h t  
c o n s t r u c t  a p o s t e r  o r  p i c t u r e  w h ic h  h i g h l i g h t s  w h a t  he  
c o n s i d e r s  t o  be t h e  i m p o r t a n t  a s p e c t s  o f  h i s  message.  An 
o b s e r v e r  m ig h t  f a i l  t o  e x t r a c t  t h e  message f o r  p e r c e p t u a l  o r  
c o n c e p t u a l  r e a s o n s ,  and he m i g h t  f a i l  t o  g i v e  e v i d e n c e  o f  
u n d e r s t a n d i n g  f o r  e x p r e s s i v e  r e a s o n s .  I n  t h e  c a s e  o f  a 
p i c t u r e  w h ic h  p o r t r a y s  a t h r e e - d i m e n s i o n a l  s c e n e ,  t h e  
f a i l u r e  c o u l d  be due  to  t h e  o b s e r v e r  n o t  m a k in g  t h e  
a s s u m p t i o n  t h a t  d e p t h  i s  p o r t r a y e d  on t h e  f l a t  p i c t u r e  
s u r f a c e .  A l a c k  o f  k n o w le d g e  o f  a r t i s t i c  c o n v e n t i o n s  m i g h t  
r e s u l t  i n  a f a i l u r e  to  e x t r a c t  t h e  message f o r  c o n c e p t u a l  
r e a s o n s ,  and a l i n g u i s t i c  o r  s o c i a l  f a c t o r  c o u l d  r e s u l t  i n  a 
r e a l  o r  a p p a r e n t  l a c k  o f  u n d e r s t a n d i n g .  Hudson (1 9 6 0  p . l 8 3 )  
r e p o r t s  t h a t  p r o t o c o l s  f ro m  a p i c t u r e  p e r c e p t i o n  t e s t  
a d m i n i s t e r e d  i n  1957 to  a g r o u p  o f  Ban tu  f a c t o r y  w o r k e r s  
c o n t a i n e d  i n t e r e s t i n g  m i s i n t e r p r e t a t i o n s .
"One o f  t h e  s cene s  was d rawn t o  r e p r e s e n t  t h e  
h om e-com ing  o f  t h e  m i g r a n t  i n d u s t r i a l  w o r k e r .  The 
scene c o n t a i n e d  t h e  f i g u r e s  o f  an e l d e r l y  c o u p le  
s e a t e d  on t h e  g r o u n d .  I n  t h e  b a c k g ro u n d  was a 
t h a t c h e d  c i r c u l a r  h u t ,  w i t h  t h e  f i g u r e  o f  t h e  w o r k e r  
c l a d  i n  o v e r a l l s ,  arms a k im b o ,  s u p e r im p o s e d  upon i t .  
Seven p r o t o c o l s  r e f e r e d  t o  a w inged  b e i n g ,  a d e v i l  
o r  an  a n g e l .  By a c c i d e n t ,  t h e  a r t i s t  i n  
s u p e r i m p o s in g  t h e  f o r e g r o u n d  f i g u r e  on t h e  h u t ,  had
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p l a c e d  t h e  ra g g e d  t h a t c h e d  r o o f  o f  t h e  h u t  i n  such a 
manner  t h a t  an  o b s e r v e r ,  who d i d  n o t  p e r c e i v e  d e p th  
i n  t h e  p i c t u r e ,  w ou ld  see t h e  t h a t c h  as f e a t h e r s  o r  
w in g s  s p r o u t i n g  f r o m  t h e  w o r k e r ’ s back  j u s t  a b o v e  
h i s  s h o u l d e r s .  H is  p o s t u r e ,  w i t h  arms a k im b o ,  a i d e d  
t h i s  i n t e r p r e t a t i o n . "
"The  second p i c t u r e  was i n t e n d e d  t o  r e p r e s e n t  a 
demagogue h a r a n g u i n g  a g r o u p  o f  w o r k e r s .  As a 
d o m i n a t i n g  f i g u r e ,  he was p l a c e d  abo ve  t h e  w o r k e r s ,  . 
and i n  t h e  b a c k g ro u n d  to  l e n d  a t m o s p h e r e  to  t h e  
p i c t u r e ,  t h e  a r t i s t  i n c l u d e d  a l o n g  f a c t o r y - l i k e  
b u i l d i n g  w i t h  t h r e e "  t a l l  s m ok ing  c h im n e y s .  A g a in ,  
by a c c i d e n t ,  t h e  dem ag ogue 's  o u s t r e t c h e d  hands  were  
p o s i t i o n e d  j u s t  a b o v e  t h e  t o p s  o f  t h e  two c h im n e y s .  
T h i r t e e n  p r o t o c o l s  r e f e r e d  to  t h e  madman who had  
c l i m b e d  up t o  t h e  to p  o f  t h e  h o u s e s  and was w a rm ing  
h i s  hands  a t  t h e  smoke. T h i s  i n t e r p r e t a t i o n  was 
c o r r e c t ,  g i v e n  a t w o - d i m e n s i o n a l  p e r c e p t i o n  o f  t h e  
p i c t u r e . "
S i m i l a r l y ,  Wendy W i n t e r  ( 1 9 6 3 )  i n  a s t u d y  o f  w o r k e r s '  
i n t e r p r e t a t i o n  o f  i n d u s t r i a l  s a f e t y  p o s t e r s ,  f o u n d  t h a t  t h e  
p o s t e r s  were  f r e q u e n t l y  m i s u n d e r s t o o d .  I n  a d d i t i o n  to  
' c u l t u r a l '  e r r o r s  by  t h e  a r t i s t  ( e g .  d r a w in g  a man who i s  
r e c e i v i n g  money w i t h  h i s  arras a p a r t  i n s t e a d  o f  w i t h  hands  
cupped t o g e t h e r )  t h e r e  were m i s i n t e r p r e t a t i o n s  o f  ' k i n e t i c '
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messages .  Thus a p o s t e r  d e p i c t i n g  a man t h r o w i n g  a hammer 
w h ic h  h i t  a workmate  on t h e  head  was i n t e r p r e t e d  as  a p o s t e r  
w i t h  t h e  message t h a t  w o r k e r s  m us t  l o o k  a t  w h a t  t h e y  a re  
d o i n g ,  r a t h e r  t h a n  a message t h a t  t h e y  s h o u ld  n o t  t h r o w  
t o o l s .
A n o t h e r  e x a m p le ,  c i t e d  by  D e re g o w s k i  ( 1 9 7 6 )  was used  i n  
a Unesco s t u d y  and d e p i c t s  a f a m i l y  s c ene .  The f a m i l y  g ro u p  
was i n s i d e  a h o u s e ,  w i t h  a f e m a le  f i g u r e  s e a te d  on t h e  f l o o r  
b e n e a th  a w indow.  The E a s t  A f r i c a n  v i e w e r s  s a i d  t h a t  t h e  
w indow was a f o u r - g a l l o n  t i n  o f  w a t e r  c a r r i e d  on t h e  woman's 
head .  Hudson ( 1 9 6 7 )  a l s o  r e p o r t e d  d i f f i c u l t i e s  w i t h  
a r t i s t i c  c o n v e n t i o n s  eg .  im p a c t  m arks  and shock  waves ,  w h ic h  
were i n t e r p r e t e d  r e s p e c t i v e l y  as t h e  sun and w r i n k l e s  i n  a 
m an ’ s s h i r t .  I n  g e n e r a l ,  l i n e s  w h i c h  do n o t  d e p i c t  c o n t o u r s  
f r e q u e n t l y  pose p r o b le m s  f o r  n a i v e  o b s e r v e r s .  Thus a 
s i g n i f i c a n t  p r o p o r t i o n  o f  H u d s o n ’ s s u b j e c t s  m is  i d e n t i f i e d  
t h e  ’ r o a d ’ and t h e  ' h o r i z o n ’ i n  h i s  P i c t o r i a l  Dep th  
P e r c e p t i o n  T e s t  ( w h i c h  w i l l  be r e f e r e d  to  more e x t e n s i v e l y  
l a t e r ) .  Hudson a l s o  r e p o r t s  on t h e  m i s i n t e r p r e t a t i o n  o f  
f o r e s h o r t e n i n g  by  many v i e w e r s  who c o n s i d e r  i t  t o  d e p i c t  
d e f o r m a t i o n .
I n  summary,  i t  seems t h a t  p e o p le  w i t h o u t  p r i o r  
p i c t o r i a l  e x p e r i e n c e  a r e  a b l e  t o  r e c o g n i s e  f a m i l i a r  o b j e c t s  
i n  d r a w i n g s  and p h o t o g r a p h s ,  as l o n g  as t h e  p i c t u r e s  a r e  
c l e a r  and u n c l u t t e r e d .  T h i s  i m p l i e s  t h a t  a p i c t u r e  does  
c o n t a i n  some i n f o r m a t i o n  w h ic h  can  be t r e a t e d  as e q u i v a l e n t  
t o  t h a t  r e c e i v e d  f r o m  o b j e c t s  i n  t h e  e n v i r o n m e n t .  I t
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a p p e a r s ,  as D e re g o w s k i  s u g g e s t e d ,  t h a t  v i e w e r s  pay  a t t e n t i o n  
t o  f e a t u r e s  o f  t h e  d r a w i n g ,  and t e s t  h y p o t h e s e s  by  r e f e r r i n g  
back  t o  o t h e r  f e a t u r e s .  The f a c t  t h a t  t h e  b l o c k - o u t  was 
more f r e q u e n t l y  p o i n t e d  o u t  t h a n  t h e  p h o t o g r a p h  i n  
F u g l e s a n g ' s  s t u d y  s u g g e s t s  t h a t  c l e a r  s e p a r a t i o n  o f  t h e  
f i g u r e  f r o m  t h e  b a c k g ro u n d  a l s o  a i d s  i d e n t i f i c a t i o n .
The p o s i t i o n  i s  v e r y  d i f f e r e n t  o n c e  l i n e s  o t h e r  t h a n  
c o n t o u r  l i n e s  a r e  i n v o l v e d .  L i n e s  s u g g e s t i n g  movement  and 
I m p a c t ,  p e r s p e c t i v e  and c o l o u r  b o u n d a r i e s  a r e  n o t  
a u t o m a t i c a l l y  u n d e r s t o o d .  L e a r n i n g  i s  r e q u i r e d ,  and w h i l e  
most  W e s te rn  c h i l d r e n  a s s i m i l a t e  t h i s  k n o w le d g e  a t  an  e a r l y  
age ,  i t  c a n n o t  be assumed i n  p e o p le  n o t  b r o u g h t  up i n  a 
p i c t o r i a l l y  e d u c a te d  e n v i r o n m e n t .
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CHAPTER TWO
P e r c e p t i o n  o f  d e p t h  i n  p i c t u r e s
I n  t h i s  C h a p t e r ,  t h e  i n f o r m a t i o n  used  i n  t h e  
i n t e r p r e t a t i o n  o f  d e p t h  r e l a t i o n s  i n  t h e  r e a l  w o r l d  and i n  a 
p i c t u r e d  scene  w i l l  f i r s t  be sum m a r ised .  The a c c u r a c y  o f  
W e s te rn  a d u l t s  i n  t h e  e s t i m a t i o n  o f  s i z e  and d i s t a n c e  i n  
p h o t o g r a p h s  w i l l  t h e n  be c o n s i d e r e d  and w i l l  be f o l l o w e d  by 
a p r e s e n t a t i o n  o f  r e s e a r c h  on t h e  d e v e lo p m e n t  o f  p i c t o r i a l  
d e p t h  p e r c e p t i o n  i n  W e s te rn  c h i l d r e n .  F i n a l l y ,  t h e  
c r o s s - c u l t u r a l  w o rk  on p i c t o r i a l  d e p t h  p e r c e p t i o n  w i l l  be 
r e v i e w e d .
I n f o r m a t i o n  f o r  f l a t n e s s  and d e p t h  i n  a p i c t u r e .
I n  m ak ing  ju d g e m e n t s  o f  d i s t a n c e  i n  a t h r e e - d i m e n s i o n a l  
sc e n e ,  t h e  o b s e r v e r  may use s e v e r a l  s o u r c e s  o f  i n f o r m a t i o n .  
Some o f  t h i s  i n f o r m a t i o n  c a n  be p i c k e d  up o n l y  when b o t h  
e y e s  a r e  u s e d ,  and i s  r e f e r e d  to  as  b i n o c u l a r ;  some c an  be 
p i c k e d  up by one eye  a l o n e  and i s  r e f e r e d  t o  as  m o n o c u la r .  
One o f  t h e  b i n o c u l a r  c u e s  i s  t h e  c o n v e r g e n c e  o f  t h e  two e y e s  
on t h e  o b j e c t  w h i c h  i s  b e i n g  e x am in ed ,  i n  o r d e r  t h a t  t h e  
im ages  a r e  b r o u g h t  t o  t h e  f o v e a s .  The a n g le  o f  c o n v e r g e n c e  
i s  g r e a t e r  when t h e  o b j e c t  i s  n e a r e r  t h a n  when t h e  o b j e c t  i s  
f a r t h e r  away,  and t h e  d i s t a n c e  i s  s i g n a l l e d  t o  t h e  b r a i n  by 
t h i s  a n g l e .  C o n v e rg e n c e  i s  t h u s  a p o w e r f u l  c u e  to  d e p t h .
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b u t  i t  can  o n l y  g i v e  i n f o r m a t i o n  a b o u t  t h e  d i s t a n c e  o f  one 
o b j e c t  a t  a t i m e ,  and t h a t  i s  t h e  o b j e c t  whose  im a g e s  a r e  
f u s e d  b y  t h e  c o n v e r g e n c e  a n g l e .  A s e c o n d  b i n o c u l a r  cu e  t o  
d e p t h  i s  r e t i n a l  d i s p a r i t y ,  w h i c h  a r i s e s  f r o m  t h e  f a c t  t h a t  
each  eye  r e c e i v e s  a s l i g h t l y  d i f f e r e n t  im age  o f  any  one 
o b j e c t .  The tw o  d i s p a r a t e  im a g e s  a r e  i n t e g r a t e d  by  t h e  
b r a i n  and an i m p r e s s i o n  o f  d e p t h  r e s u l t s .  R e t i n a l  d i s p a r i t y  
i s  i n s i g n i f i c a n t  when a n  o b j e c t  i s  d i s t a n t  ( o v e r  50 m e t r e s ) .
A g r e a t e r  n u m b e r  o f  o p t i c a l  s o u r c e s  o f  i n f o r m a t i o n  f o r  
d i s t a n c e  and  s i z e  a r e  a l s o  a v a i l a b l e  when v i e w i n g  i s  l i m i t e d  
t o  o n l y  one e y e .  M o t i o n  p a r a l l a x  p r o v i d e s  e v i d e n c e  f o r  t h e  
r e l a t i v e  d i s t a n c e s  o f  o b j e c t s ,  t h r o u g h  t h e  d i f f e r e n t i a l  r a t e  
o f  t r a n s l a t i o n  a c r o s s  t h e  r e t i n a  o f  t h e  im a g e s  o f  o b j e c t s  
m o v in g  a c r o s s  an  o b s e r v e r ' s  l i n e  o f  s i g h t ,  and may be 
p r o d u c e d  by  t h e  m ovem ent  o f  t h e  o b s e r v e r  o r  o f  an  o b j e c t .  
O t h e r  m o n o c u l a r  c u e s  a r e  a v a i l a b l e  t o  t h e  s t a t i o n a r y  e y e ,  
and t h e y  a r e ;
i .  t e x t u r e  g r a d i e n t ,  t h e  i n c r e a s i n g  d e n s i t y  o f  t e x t u r e
e l e m e n t s  w i t h  d i s t a n c e ;
i i .  l i n e a r  p e r s p e c t i v e ,  t h e  c o n v e r g e n c e  o f  p a r a l l e l  l i n e s
with d i s t a n c e ;
i i i .  i n t e r p o s i t i o n ,  t h e  c o v e r i n g  o f  a p o r t i o n  o f  a more  
d i s t a n t  o b j e c t  by  a n e a r e r  o b j e c t ;
i v .  a e r i a l  p e r s p e c t i v e ,  t h e  r e l a t i v e l y  l e s s e r  c l a r i t y  o f
more d i s t a n t  o b j e c t s ;
V. p o s i t i o n  in the f i e l d  ( e l e v a t i o n ) ,  with more d i s t a n t
o b j e c t s  on a l e v e l  g r o u n d  p l a n e  a p p e a r i n g  h i g h e r  i n  t h e  
v i s u a l  f i e l d  t h a n  n e a r e r  o b j e c t s ;
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v i .  r e l a t i v e  s i z e  o f  o b j e c t s ,  t h e  more  d i s t a n t  o f  two  e q u a l
s i z e d  o b j e c t s  s u b t e n d i n g  a s m a l l e r  v i s u a l  a n g l e ;
v i i .  shadow,  w i t h  t h e  shadow c a s t  by  t h e  n e a r e r  o f  two  
e q u a l - s i z e d  o b j e c t s  s u b t e n d i n g  t h e  l a r g e r  v i s u a l  a n g l e .  
When v i e w i n g  a p i c t u r e ,  b i n o c u l a r  c u e s  and m o t i o n
p a r a l l a x  p r o v i d e  i n f o r m a t i o n  f o r  t h e  e q u a l  d i s t a n c e  o f  t h e  
f o r m s  on t h e  p i c t u r e  s u r f a c e .  Some a n c i l l a r y  f a c t o r s  
e m p h a s is e  t h a t  t h e  v i e w e r  i s  l o o k i n g  a t  a p i c t u r e ,  f o r  
e x a m p le  f r a m i n g ,  w h i c h  s e g r e g a t e s  and d i r e c t s  a t t e n t i o n  t o  
t h e  p i c t u r e  as  a t h i n g .  The medium o f  r e p r e s e n t a t i o n  may 
a l s o  d r a w  a t t e n t i o n  t o  t h e  s u r f a c e  i f  t h e  s u r f a c e  i t s e l f  has  
been a l t e r e d  by  s c r a t c h i n g  o r  by t h e  d e p o s i t i o n  o f  
m a t e r i a l s .  I t  i s  t h e  s t a t i c  m o n o c u l a r  c u e s  t h a t  p r o v i d e
i n f o r m a t i o n  f o r  d e p t h  i n  a p i c t u r e .
. I n  o r d e r  t o  p o r t r a y  d e p t h  i n  a p i c t u r e ,  t h e  a r t i s t  m us t  
i n c o r p o r a t e  c u e s  f o r  d e p t h ,  and i n  o r d e r  t o  c o n s t r u c t  
p e r s p e c t i v e  r e l a t i o n s  a p p r o p r i a t e  f o r  a p a r t i c u l a r  v i e w i n g  
p o s i t i o n  o r  s t a t i o n  p o i n t ,  he  m us t  use  g e o m e t r i c a l  
p r o j e c t i o n s  t o  t h a t  p o i n t .  I t  i s  as  t h o u g h  t h e  a r t i s t  s t o o d  
w i t h  a s h e e t  o f  g l a s s  h e l d  p e r p e n d i c u l a r  t o  h i s  l i n e  o f  
s i g h t  and p a i n t e d  w h a t  he  saw o n t o  t h e  s h e e t  o f  g l a s s .  A
s c e n e  d ra w n  i n  p e r s p e c t i v e  d e f i n e s  t h e  s h a p e ,  s i z e  and
d i s p o s i t i o n  o f  t h e  o b j e c t s  d ra w n  i n  t h e  p i c t u r e  f o r  one eye  
o n l y  i n  a g i v e n  p o s i t i o n ,  o r  s t a t i o n  p o i n t .  I f  an  o b s e r v e r  
l o o k s  a t  t h e  p i c t u r e  m o n o c u l a r l y  f r o m  t h e  c o r r e c t  s t a t i o n  
p o i n t  and k e e p s  h i s  head s t i l l ,  t h e  p e r s p e c t i v e  i m p r e s s i o n  
i s  g r e a t e s t .  I t  s h o u l d  be n o t e d ,  h o w e v e r ,  t h a t  a l t h o u g h  
a r c h i t e c t u r a l  d r a w i n g s  may be d ra w n  i n  s t r i c t  p e r s p e c t i v e ,
26
an a r t i s t  may m o d i f y  p e r s p e c t i v e  i n  o r d e r  t o  c o r r e c t  t o o  
s h a r p  a c o n v e r g e n c e  o r  f o r e s h o r t e n i n g ,  and t h i s  m o d i f i c a t i o n  
r e l i e s  on t h e  a r t i s t ' s  j u d g e m e n t  o f  w h a t  l o o k s  n a t u r a l .
W i t h  b i n o c u l a r  v i s i o n ,  as H e l m h o l t z  ( 1896 p .  6 0 9 - 1 0 )  
p o i n t e d  o u t ,  t h e  f l a t n e s s  o f  t h e  p i c t u r e  i s  more a p p a r e n t .
A t  t h e  b e g i n n i n g  o f  t h e  t w e n t i e t h  c e n t u r y ,  when i n t e r e s t  i n  
s t e r e o s c o p y  was h i g h ,  i t  was w e l l - k n o w n  t h a t  a d e p th  e f f e c t  
c o u l d  be o b t a i n e d  a l m o s t  as  w e l l  by  v i e w i n g  a s i n g l e  p i c t u r e  
t h r o u g h  a l e n s  as  by  t h e  use  o f  d i s p a r a t e  p i c t u r e s  i n  t h e  
b i n o c u l a r  s t e r e o s c o p e .  As S c h l o s b e r g  ( 1 9 4 1 )  p o i n t e d  o u t ,  
t h e  e f f e c t  was a c h i e v e d  by  e l i m i n a t i n g  cues  t o  f l a t n e s s  
( b i n o c u l a r  c ues  and m o t i o n  p a r a l l a x ) .  F l a t n e s s  c u e s  c o u l d  
a l s o  be r e d u c e d  by  o t h e r  m e thods  such  as v i e w i n g  w i t h  one 
eye  t h r o u g h  a t u b e  o r  l o o k i n g  a t  a p i c t u r e  i n  a m i r r o r ,  and 
a c o m b i n a t i o n  o f  m i r r o r  and l e n s  was f o u n d  to  be e s p e c i a l l y  
e f f e c t i v e .  The d e p th  e f f e c t  can  a l s o  be enhanced  d u r i n g  
b i n o c u l a r  v i e w i n g  by  v i e w i n g  f r o m  a d i s t a n c e ,  b u t  t h i s  o f t e n  
y i e l d s  i n c o r r e c t  l i n e a r  p e r s p e c t i v e  w i t h  o r d i n a r y  p a i n t i n g s  
and most  p h o t o g r a p h s .  I n  a d d i t i o n ,  i f  two  i d e n t i c a l  
p i c t u r e s  a r e  v ie w e d  b i n o c u l a r l y  w i t h  a v i e w i n g  l e n s  i n  f r o n t  
o f  each eye ,  so t h a t  t h e  e f f e c t s  o f  i d e n t i t y  o f  t h e  two 
r e t i n a l  im ages  a r e  ove rcom e ,  a g a i n  t h e  d e p t h  e f f e c t  i s  
e nh anced .  S c h l o s b e r g  c o n c lu d e d  t h a t  t h e  ' ' . . . a b s e n c e  o f  
b i n o c u l a r  d i f f e r e n c e s  i s  n o t  an  a l l - p o w e r f u l  c u e  to  
f l a t n e s s " .
I n t e r e s t i n g l y ,  a p a i n t i n g  w h ic h  has  been c r e d i t e d  as 
t h e  f i r s t  exam p le  o f  l i n e a r  p e r s p e c t i v e ,  was p r o b a b l y  made 
by t h e  use  o f  a v i e w i n g  method l i k e  t h a t  a b o v e .  L y n e s  ( 1 9 8 0 )
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shows how B r u n e l l e s c h i  p r o b a b l y  c o n s t r u c t e d  p e r s p e c t i v e  i n  
h i s  p a i n t i n g  o f  t h e  B a p t i s t e r y  o f  San G io v a n n i  by  a c l e v e r  
use o f  m i r r o r s ,  and s u g g e s t s  t h a t  i t  was f o r  t h i s  r e a s o n  
t h a t  B r u n e l l e s c h i  chose  to  p a i n t  a s y m m e t r i c a l  b u i l d i n g  (and  
one t h a t  he  wou ld  n o t  n o r m a l l y  have  chosen  because  i t  was 
d e s ig n e d  by a g r e a t  r i v a l ) .  O b s e r v e r s  l o o k e d  a t  t h e  
p a i n t i n g  t h r o u g h  a s m a l l  h o l e ,  ' t h e  s i z e  o f  a l e n t i l  b e a n '
i . e .  m o n o c u l a r l y  and w i t h o u t  head movement ,  and h e l d  a 
m i r r o r  so t h a t  t h e  p a i n t i n g  was r e f l e c t e d  i n  i t .  The 
i m p r e s s i o n  o f  t h r e e - d i m e n s i o n a l i t y  was r e m a r k a b l e .
More r e c e n t l y ,  b o t h  G ib s o n  ( 1 9 5 4 )  and Hochberg  (1 9 6 2 )  
h a v e  shown t h a t  v i e w e r s  may be u n a b le  to  d e t e c t  t h e  
d i f f e r e n c e  be tw e en  a r e a l  and a p i c t u r e d  scene  u n d e r  
r e s t r i c t e d  v i e w i n g  c o n d i t i o n s .  G ibson  a l l o w e d  s u b j e c t s  a 
p e e p h o le  v i e w  o f  a h i g h  q u a l i t y  p h o t o m u r a l  o f  an empty  and 
d i m l y  l i t  c o r r i d o r ,  and a s i m i l a r  v i e w  o f  t h e  r e a l  c o r r i d o r ,  
’^o th  t h e  p h o t o m u r a l  and t h e  c o r r i d o r  s u b te n d e d  t h e  same 
a n g le  to  t h e  eye and t h e  s t r u c t u r e  o f  t h e  o p t i c  a r r a y  
p r o j e c t e d  by t h e  c o r r i d o r  was r e p l i c a t e d  i n  t h e  o p t i c  a r r a y  
f r o m  t h e  p h o t o g r a p h .  However ,  t h e  p h o t o g r a p h  was i n  b l a c k  
and w h i t e  o n l y .  S u b j e c t s  had to  j u d g e  w h ic h  was t h e  v i e w  o f  
t h e  r e a l  c o r r i d o r ,  and w h ic h  t h e  p i c t u r e .  A b ou t  a t h i r d  o f  
t h e  s u b j e c t s  j u d g e d  t h e  p h o t o g r a p h  t o  be t h e  r e a l  c o r r i d o r .
H ochbe rg  (1 9 6 2 )  f ram ed  a m ode l  house  w h ic h  was s p r a y e d  
w i t h  p a i n t  f r o m  an a n g l e  so as  t o  make i t  a p p e a r  t o  be 
i l l u m i n a t e d  a t  v a r i a n c e  w i t h  t h e  i l l u m i n a t i o n  o f  t h e  room i n  
w h i c h  i t  was v ie w e d .  The m ode l  was c o v e r e d  w i t h  c e l l o p h a n e  
i n  o r d e r  t o  e l i m i n a t e  s u r f a c e - c u e  d i f f e r e n c e s  b e tw e en  i t  and
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a p i c t u r e  o f  t h e  m ode l  p l a c e d  n e x t  t o  i t .  Hochbe rg  fo u n d  
t h a t  w i t h  u n r e s t r i c t e d  b i n o c u l a r  v i e w i n g  f r o m  10 f e e t ,  
o b s e r v e r s  d i d  n o t  s p o n t a n e o u s l y  n o t i c e  a d i f f e r e n c e  be tw een  
t h e  m ode l  and t h e  p i c t u r e ;  w i t h  m o n o c u la r  v i e w i n g  i t  became 
e x t r e m e l y  d i f f i c u l t  t o  d e t e c t  w h i c h  was p i c t u r e  and w h ic h  
o b j e c t .  Hochberg  does n o t  a c t u a l l y  g i v e  any i n f o r m a t i o n  
c o n c e r n i n g  numbers  o f  s u b j e c t s  who v ie w e d  t h e  d i s p l a y ,  
h o w e v e r .
A f e a t u r e  o f  g r e a t  im p o r t a n c e  to  t h e  a r t i s t  i n  
e s t a b l i s h i n g  t h e  s c a l e  o f  h i s  p i c t u r e  i s  t h e  p o s i t i o n  o f  t h e  
h o r i z o n  l i n e  ( o r  i m p l i e d  h o r i z o n  l i n e )  i n  r e l a t i o n  to  t h e  
o b j e c t s  i n  t h e  p i c t u r e .  The p o s i t i o n  o f  t h e  a r t i s t ’ s eye  
when p a i n t i n g  t h e  p i c t u r e  (and  e q u a l l y ,  o f  t h e  camera l e n s  
when t a k i n g  a p h o t o g r a p h )  i n  r e l a t i o n  to  t h e  h o r i z o n  l i n e  
fo rm s  a b a s e l i n e  on w h ic h  t h e  s c a l e  o f  t h e  p i c t u r e  i s  
c o n s t r u c t e d .  The h o r i z o n  r a t i o  r e l a t i o n s  became a p p a r e n t  
w i t h  t h e  d e v e lo p m e n t  o f  p e r s p e c t i v e  t h e o r y .  W h i te  (1957  
p . 23)  d e f i n e s  t h e  r e l a t i o n s h i p ;  " t h e  h e i g h t  o f  (a n y  
o b j e c t ’ s )  v a r i o u s  p a r t s  w i l l  t h e n  be g o v e rn e d  by m u l t i p l e s ,  
o r  f r a c t i o n s ,  o f  t h e  v e r t i c a l  d i s t a n c e  be tw een  t h e  h o r i z o n  
l i n e  and t h e  p a r t  o f  t h e  f o r e s h o r t e n e d  p l a n e  on w h ic h  t h e y  
s t a n d . "  Sedgw ick  ( 1 9 7 3 )  g i v e s  a s i m p l i f i e d  v e r s i o n  o f  t h i s  
r e l a t i o n s h i p  when he  shows t h a t  "  t h e  r a t i o  o f  t h e  h e i g h t  o f  
t h e  o b j e c t  t o  t h e  h e i g h t  o f  t h e  p o i n t  o f  o b s e r v a t i o n  i s  
a p p r o x i m a t e l y  e q u a l  t o  t h e  r a t i o  o f  t h e  o p t i c  a r r a y  a n g le  
s u b te n d e d  v e r t i c a l l y  by t h e  o b j e c t  t o  t h e  o p t i c  a r r a y  a n g le
s u b te n d e d  v e r t i c a l l y  by  t h e  p o r t i o n  o f  t h e  o b j e c t  t h a t  i s
\
b e lo w  t h e  h o r i z o n . "  The t r u e  r a t i o  i s  t h e  r a t i o  o f  t h e
29
t a n g e n t  o f  t h e  a n g l e s ,  b u t  as  t h e  t a n  f u n c t i o n  i s  n e a r l y  
l i n e a r  f o r  s m a l l  a n g l e s ,  t h e  a n g le s  t h e m s e l v e s  can  be 
s u b s t i t u t e d  to  g i v e  an a p p r o x i m a t i o n  w h ic h  i s  easy  t o  u s e .
I n  t h e  f o l l o w i n g  s e c t i o n s ,  some work  s h o w in g  t h e  
a c c u r a c y  o f  W e s te rn  a d u l t s  on t h e  e s t i m a t i o n  o f  s i z e  and 
d i s t a n c e  i n  p h o t o g r a p h s  w i l l  be p r e s e n t e d .  T h i s  w i l l  be 
f o l l o w e d  by a c o n s i d e r a t i o n  o f  t h e  p e r c e p t i o n  o f  d e p t h  i n  
p i c t u r e s  by  W e s te rn  c h i l d r e n ,  and th e n  by  a r e v i e w  o f  
c r o s s - c u l t u r a l  s t u d i e s  o f  p i c t o r i a l  d e p th  p e r c e p t i o n .
P e r c e p t i o n  o f  d e p th  i n  p i c t u r e s  by W e s te rn  a d u l t s
I n  a s e r i e s  o f  e x p e r i m e n t s  w i t h  p h o t o g r a p h s .  S m i th  and 
h i s  c o l l e a g u e s  ha v e  shown t h a t  W e s te rn  a d u l t s  a r e  r e m a r k a b l y  
a c c u r a t e  i n  e s t i m a t i n g  t h e  s i z e  and d i s t a n c e  o f  o b j e c t s  
( S m i t h  1958a S m i th  and S m i th  1961 ,  S m i t h ,  S m i th  and Hubbard 
1 95 8 ) .  S m i th  ( 1958a) asked  s u b j e c t s  t o  e s t i m a t e  d i s t a n c e  i n  
G i b s o n ' s  b l a c k - a n d - w h i t e  p h o t o m u r a l  o f  a 1 0 9 .7  m e t re  
c o r r i d o r .  S u b j e c t s  were  a b l e  b o t h  to  e s t i m a t e  d i s t a n c e s  f ro m  
t h e  v i e w p o i n t  t o  s p e c i f i c  p a r t s  o f  t h e  p i c t u r e d  scene ,  and 
t o  e s t i m a t e  d i s t a n c e s  be tw e en  p l a c e s  i n  t h e  scene .  S m i th  
and S m i th  ( 1 9 6 1 )  d e m o n s t r a te d  t h a t  s u b j e c t s  can  t h i n k  t h e y  
a r e  l o o k i n g  a t  a r e a l  s c ene  when i n  f a c t  t h e y  a re  b e i n g  
shown a p i c t u r e ,  and can  th e n  go ahead and e s t i m a t e  d i s t a n c e  
i n  i t .  S u b j e c t s  l o o k e d  t h r o u g h  a p e e p h o le  a t  a p h o t o g r a p h  
o f  a room b e h in d  a s c r e e n  and th e n  had to  t h r o w  a b a l l  a t  a 
t a r g e t  i n  t h e  room. A c c u ra c y  o f  t h r o w s  t o  t h e  p h o t o g r a p h  
was good ,  r a n g i n g  f r o m  9755 (an  u n d e r t h r o w )  t o  106% (an
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o v e r t h r o w ) , i n  c o m p a r i s o n  w i t h  a c c u r a c y  o f  t h r o w s  t o  t h e  
r e a l  room w h ic h  ranged  f r o m  96% to  100%. None o f  t h e
s u b j e c t s  r e p o r t e d  t h a t  he  r e a l i z e d  he was l o o k i n g  a t  a
p h o t o g r a p h .
S m i t h ,  S m i th  and Hubbard ( 1 9 5 8 )  t e s t e d  s u b j e c t s '  
a b i l i t y  t o  j u d g e  d i s t a n c e  i n  f o u r  d i s p l a y s .  The f i r s t  was 
t h e  p h o t o g r a p h  o f  t h e  109.7m c o r r i d o r  used  i n  p r e v i o u s  
e x p e r i m e n t s ,  and t h e  o t h e r  t h r e e  were l i n e  d r a w i n g s  o f  t h e  
c o r r i d o r ,  v a r y i n g  i n  d e t a i l  and s h a d in g .  I n  t h e  f i r s t  l i n e  
d r a w in g  a l l  t h e  p e r s p e c t i v e  l i n e s  o f  t h e  c o r r i d o r  were 
d raw n ,  w h i l e  i n  t h e  second o n l y  a f e w  were  d rawn and some 
d e t a i l  was i n c l u d e d ;  i n  t h e  t h i r d  and f o u r t h  d r a w i n g s  o n l y  
t h e  p r i m a r y  p e r s p e c t i v e  l i n e s  were  d raw n ,  and t h e  t h i r d  
d r a w in g  d i f f e r e d  f r o m  t h e  f o u r t h  i n  b e i n g  shaded .  No 
s i g n i f i c a n t  d i f f e r e n c e s  were  f o u n d  i n  t h e  s u b j e c t s '  a c c u r a c y
o f  d i s t a n c e  e s t i m a t i o n  i n  r e s p o n s e  to  t h e  p h o t o g r a p h  and t h e
l i n e  d r a w i n g s .
G ibson  and S m i th  ( 1 9 5 2 )  a l s o  d e m o n s t r a t e d  t h a t  
s u b j e c t s '  s i z e  e s t i m a t i o n  i n  p h o t o g r a p h s  was h i g h l y  
a c c u r a t e ,  and t h a t  s i z e  e s t i m a t i o n s  d i d  n o t  v a r y  as a 
f u n c t i o n  o f  d i s t a n c e  e s t i m a t i o n s .  They used r e p r o d u c t i o n s  
o f  G i b s o n ' s  s t a k e  p h o t o g r a p h s  w h ic h  showed 15 s t a k e s ,  t h e  
s t a n d a r d  s t i m u l u s  o b j e c t s ,  i n  an  a r c  12 .8  m e t r e s  f r o m  t h e  
cam era .  The s h o r t e s t ,  68 .6cm  h i g h ,  was t o  t h e  l e f t ,  and 
each a d j a c e n t  s t a k e  was 10.2cm h i g h e r ,  t h e  t a l l e s t  b e i n g  
210 .8cm  h i g h .  A 2.44m gap i n  t h e  c e n t r e  o f  t h e  a r c  
p e r m i t t e d  S t o  v i e w  t h e  d i s t a n t  s t a k e .  S i x t e e n  p h o t o g r a p h s  
were made, one o f  each o f  4 s t a k e s  ( ' v a r i a b l e s ' ) ,  160, 170,
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180,  and 1 90 .5c m  h i g h  a t  e a c h  o f  f o u r  d i s t a n c e s ,  2 5 . 6 ,
1 0 2 . 4 ,  2 0 4 . 8  and 4 0 9 . 6 5  m e t r e s  f r o m  t h e  c a m e r a .  The 
d i s t a n c e  s e t t i n g  o f  t h e  p h o t o g r a p h s ,  a t  w h i c h  t h e y  r e f l e c t e d  
p a t t e r n s  o f  l i g h t  a p p r o x i m a t i n g  t h o s e  t h a t  e n t e r e d  t h e  l e n s  
o f  t h e  c a m e r a ,  was 5 0 . 8 c m .  G ib s o n  and  S m i t h  f o u n d  t h a t  
j u d g e m e n t s  o f  t h e  s i z e  o f  t h e  f a r  s t a k e  we re  s l i g h t  
u n d e r e s t i m a t i o n s  o f  t h e  a c t u a l  mean h e i g h t  o f  t h e  v a r i a b l e  
s t a k e s ,  w h i c h  was 1 7 5 .3 c m ,  ( j u d g e d  s i z e  a t  2 5 .6m  was 
1 7 4 .1 c m )  and d i d  n o t  v a r y  much w i t h  d i s t a n c e .  J u d g e m e n ts  o f  
d i s t a n c e  were  a c c u r a t e  a t  2 5 .6m  ( j u d g e d  d i s t a n c e  was 2 6 .2 m )  
b u t  became i n c r e a s i n g  o v e r e s t i m a t e s  w i t h  i n c r e a s e d  d i s t a n c e  
o f  t h e  f a r  s t a k e  ( j u d g e d  d i s t a n c e  o f  t h e  s t a k e  a t  4 0 9 . 7m was 
4 9 0 . 5 m ) .  S m i t h  ( 1 9 5 8 b )  f o u n d  t h a t  s u b j e c t s '  d i s t a n c e  
e s t i m a t i o n s  w e re  d e p e n d e n t  on t h e  m a g n i f i c a t i o n  o f  t h e  
p h o t o g r a p h .  I n  a d d i t i o n ,  one o f  t h e  p h o t o g r a p h s  was 
m o d i f i e d  by  d e l e t i n g  a l l  d e t a i l  e x c e p t  f o r  t h e  s t a n d a r d  and 
v a r i a b l e  s t a k e s ,  t h u s  e l i m i n a t i n g  a l l  t e x t u r e - g r a d i e n t  
i n f o r m a t i o n .  T h i s  made no s i g n i f i c a n t  d i f f e r e n c e  t o  
s u b j e c t s '  e s t i m a t i o n s  o f  h e i g h t  and d i s t a n c e .
An i m p o r t a n t  p o i n t  i n  a l l  o f  S m i t h ' s  e x p e r i m e n t s  i s  
t h a t  s u b j e c t s  r e c e i v e d  i n s t r u c t i o n  p r i o r  t o  m a k in g  t h e i r  
e s t i m a t i o n s  t o  t h e  e f f e c t  t h a t  t h e y  w o u ld  be shown a p i c t u r e  
o r  p h o t o g r a p h  o f  a h a l l w a y  o r  a f i e l d  s t r e t c h i n g  away i n  t h e  
d i s t a n c e .  W e s t e r n  a d u l t s  a r e  a b l e  t o  make e s t i m a t i o n s  o f  
s i z e  and d i s t a n c e  a c c o r d i n g  t o  i n s t r u c t i o n s  ( s e e  t h e  e f f e c t  
o f  i n s t r u c t i o n s  on t h e  o p e r a t i o n  o f  c o n s t a n c y  s c a l i n g  
m e c h a n is m s  r e p o r t e d  i n  C h a p t e r  T h r e e ) ,  and i t  w o u ld  be 
e x p e c t e d  t h a t  t h e  i n s t r u c t i o n s  i n  S m i t h ' s  e x p e r i m e n t s  w o u ld
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enhance  s u b j e c t s '  a b i l i t y  t o  make a c c u r a t e  e s t i m a t i o n s .  The 
l a c k  o f  any e f f e c t  o f  t e x t u r e  g r a d i e n t  m i g h t  a l s o  be due to  
t h e  o v e r i d i n g  e f f e c t  o f  i n s t r u c t i o n s .
The d e v e lo p m e n t  o f  p i c t o r i a l  d e p th  p e r c e p t i o n  i n  W e s te rn  
c h i l d  ren
S t u d i e s  o f  t h e  d e v e lo p m e n t  o f  p i c t o r i a l  d e p th  
p e r c e p t i o n  i n  W e s te rn  c h i l d r e n  h a v e  tended  to  f o c u s  on t h e  
r e l a t i v e  i n f l u e n c e  o f  t h e  d i f f e r e n t  c ues  t o  d e p t h  and have  
used a v a r i e t y  o f  t e s t i n g  t e c h n i q u e s  and m a t e r i a l s .  The cue 
o f  l i n e a r  p e r s p e c t i v e  ha s  r e c e i v e d  most  a t t e n t i o n  i n  t h e s e  
s t u d i e s ,  b u t  i n t e r p o s i t i o n ,  t e x t u r e ,  h e i g h t  i n  t h e  p i c t u r e  
p l a n e  and s h a d in g  have  a l s o  been i n v e s t i g a t e d ,  as w e l l  as 
t h e  i n f o r m a t i o n  f o r  t h e  f l a t n e s s  o f  t h e  p i c t u r e  p l a n e .
W o h l w i l l  ( 1 9 6 2 ) used a method somewhat s i m i l a r  t o  
t h o s e  used i n  t h e  e s t i m a t i o n  o f  s i z e  c o n s t a n c y  ( s e e  C h a p t e r  
T h re e )  t o  a s s e s s  t h e  i n f l u e n c e  o f  t e x t u r e  d e n s i t y  and 
p e r s p e c t i v e  on s i z e  and d i s t a n c e  j u d g e m e n ts .  He showed 
s u b j e c t s  f o u r  p e r s p e c t i v e  d r a w i n g s ,  i n  w h ic h  t h e  p e r s p e c t i v e  
was p r o v i d e d  by b l a c k  r e c t a n g l e s  on a t a p e r e d  f i e l d .  
Randomness o f  t h e  marks  and t e x t u r e  d e n s i t y  were m a n i p u l a t e d  
o v e r  t h e  f o u r  d r a w i n g s  t o  p r o d u c e  two random and two 
nonrandom f i e l d s ,  and a h i g h  t e x t u r e  d e n s i t y  and lo w  t e x t u r e  
d e n s i t y  v e r s i o n  o f  each .  The d r a w i n g s  were  d i s p l a y e d  on a 
v e r t i c a l  p a n e l  b e h in d  a s h e e t  o f  P l e x i g l a s s .  S u b j e c t s  had 
t o  i )  make a d i s t a n c e  j u d g e m e n t  by  t r y i n g  t o  l o c a t e  t h e  
v e r t i c a l  m i d p o i n t  b e tw e en  two sc rew s  w h ic h  were l o c a t e d  on
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t h e  P l e x i g l a s s  c o v e r  on an i m a g i n a r y  l i n e  p a s s i n g  t h r o u g h  
t h e  v a n i s h i n g  p o i n t  o f  t h e  p e r s p e c t i v e  d r a w i n g s ,  one s c re w  
n e a r  t h e  to p  edge and t h e  o t h e r  n e a r  t h e  b o t t o m ,  w h i l e  t h e  
d r a w i n g s  fo rm ed  t h e  b a c k g r o u n d .  The e x p e r i m e n t e r  moved a 
l i t t l e  p l a s t i c e n e  b a l l  a t t a c h e d  to  a l o o p  o f  f i n e  n y l o n  
t h r e a d  up o r  down u n t i l  t h e  s u b j e c t  t o l d  h im  t o  s t o p  because  
he t h o u g h t  t h e  b a l l  was midway be tw een  t h e  two s c re w s .  i i )  
S u b j e c t s  had to  make a s i z e  j u d g e m e n t ,  a l t e r i n g  t h e  s i z e  o f  
e i t h e r  a r e c t a n g l e  l o c a t e d  a t  t h e  top  o f  t h e  d r a w i n g  o r  t h e  
one l o c a t e d  a t  t h e  b o t t o m ,  u n t i l  t h e y  a p p ea red  to  be t h e  
same s i z e .  I n s t r u c t i o n s  t o  Ss were  such as t o  e n c o u r a g e  an 
o b j e c t i v e  j u d g e m e n t  ( t h e y  were  to  match t h e  a c t u a l  p h y s i c a l  
s i z e s  o f  t h e  r e c t a n g l e s ) .  S u b j e c t s  were  c h i l d r e n  f r o m  
G rades  1,  4 and 8 and c o l l e g e - a g e  a d u l t s  (24  Ss i n  each 
g r o u p ) ;  mean ages  o f  t h e  g r o u p s  were  7 : 1 ,  9 : 1 0 ,  1 4 :0  and 
2 0 : 0  y e a r s .  F o r  t h e  d i s t a n c e  ju d g e m e n ts  r e s u l t s  were  as 
e x p e c t e d :  t h e  e f f e c t  o f  p e r s p e c t i v e  was g r e a t e r  f o r  t h e  h i g h  
d e n s i t y  t h a n  f o r  t h e  lo w  d e n s i t y  f i e l d s  and g r e a t e r  f o r  
nonrandom t h a n  random f i e l d s ;  t h e  o v e r a l l  e f f e c t  o f  
p e r s p e c t i v e ,  how e v e r ,  ap p e a re d  t o  d e c r e a s e  w i t h  age, t h e  
t h r e e  g r o u p s  o f  c h i l d r e n  h a v i n g  s i g n i f i c a n t l y  d i f f e r e n t  
r e s u l t s  f r o m  t h e  a d u l t s  b u t  n o t  f r o m  each o t h e r .  The re  was 
a marked a n t i c i p a t i o n  e f f e c t  w h ic h  was g r e a t e s t  i n  t h e  two 
y o u n g e s t  g r o u p s .  The r e s u l t s  f o r  s i z e  were much l e s s  
c o n s i s t e n t  and l e s s  i n  a g r e e m e n t  w i t h  e x p e c t a t i o n s  t h a n  t h e  
r e s u l t s  f o r  d i s t a n c e  j u d g e m e n t s ,  f o r ,  w h i l e  t h e  n o n - ra n d o m  
p a t t e r n s  e l i c i t e d  a g r e a t e r  s i z e  i l l u s i o n  t h a n  t h e  random 
p a t t e r n s ,  a c o n t r o l  f i e l d  w i t h  no p e r s p e c t i v e  i n f o r m a t i o n
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e l i c i t e d  an i l l u s i o n  e f f e c t  i n t e r m e d i a t e  be tween  t h e  two 
random and t h e  two n o n - ra n d o m  p a t t e r n s ;  a l s o ,  t h e  i l l u s i o n  
e f f e c t  o f  t h e  two h i g h  d e n s i t y  p a n e l s  we re  m a r g i n a l l y  ( b u t  
n o t  s i g n i f i c a n t l y )  l o w e r  t h a n  t h e  means f o r  t h e  lo w  d e n s i t y  
p a n e l s .
W i l c o x  and T e g h t s o o n i a n  (1 9 7 1 )  a t t e m p t e d  t o  overcome 
some o f  t h e  p ro b le m s  t h a t  a r i s e  f r o m  v e r b a l  q u e s t i o n n i n g  i n  
t h i s  k i n d  o f  t e s t i n g  by d e v e l o p i n g  an o p e r a n t  c o n d i t i o n i n g  
p r o c e d u r e .  S u b j e c t s  we re  t r a i n e d  on a v a r i a b l e  r a t i o  
s c h e d u le  t o  respon d  t o  t h e  l a r g e r  o f  two g e o m e t r i c a l  f i g u r e s  
( c i r c l e s ,  s q u a re s  o r  t r i a n g l e s ) .  They were  t h e n  t e s t e d  w i t h  
a s e r i e s  o f  s l i d e s ,  some o f  w h ic h  d e p i c t e d  two f i g u r e s  o f  
e q u a l  a r e a  p l a c e d  so t h a t  one ap p e a re d  t o  be a t  a g r e a t e r  
d e p t h ;  i n  o t h e r s ,  t h e r e  was an a c t u a l  d i f f e r e n c e  i n  a r e a  
be tween  t h e  two f o r m s .  B a c k g ro u n d s  i n c l u d e d  t e x t u r e  and 
p e r s p e c t i v e  e f f e c t s  and t h e  cue o f  i n t e r p o s i t i o n  was used as 
w e l l .  A l l  s u b j e c t s  had a h i g h  c o r r e c t  r e s p o n s e  r a t e  t o  RAD 
( r e a l  a r e a  d i f f e r e n c e )  s l i d e s ,  b u t  3 - y e a r  o l d  and 9 - y e a r  o l d  
g r o u p s  we re  l e s s  o f t e n  c o r r e c t  t h a n  a d u l t s  on t h e  IAD 
( i l l u s o r y  a r e a  d i f f e r e n c e )  s l i d e s .  There  were no 
s i g n i f i c a n t  d i f f e r e n c e s  a c c o r d i n g  t o  d e p th  c u e s .
A s t u d y  by Yonas and Hagen (19 7 3 )  was based on t h e  
f i n d i n g s  o f  W i l c o x  and T e g h t s o o n i a n ,  and t e s t e d  t h e  
h y p o t h e s i s  t h a t  s e n s i t i v i t y  t o  p i c t o r i a l  i n f o r m a t i o n  i s  
p r e s e n t  i n  3 - y e a r  o l d s  b u t  i s  s u p p re s s e d  because  young Ss 
a t t e n d  t o  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e ,  w h i l e  o l d e r  Ss 
i g n o r e  i t .  S u b j e c t s  v ie w e d  a d i s p l a y  o f  two o b j e c t s  i n  an 
a l l e y  m o n o c u l a r l y  e i t h e r  t h r o u g h  a s l o t ,  i n  w h ic h  case
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m o t i o n  p a r a l l a x  was a v a i l a b l e  because  t h e  head  c o u l d  be 
moved, o r  t h r o u g h  a h o l e ,  i n  w h ic h  case no m o t i o n  p a r a l l a x  
i n f o r m a t i o n  was a v a i l a b l e .  The d i s p l a y s  we re  e i t h e r  o f  
a c t u a l  o b j e c t s  p l a c e d  i n  t h e  a l l e y  (3D)  o r  p h o t o g r a p h s  o f  
t h e  3D d i s p l a y s  ( 2 D ) .  The l a r g e r  o b j e c t  was p l a c e d  so t h a t  
t h e  v i s u a l  a n g le  i t  s u b te n d e d  was a p p r o x i m a t e l y  70%, 80% o r  
100% t h a t  o f  t h e  s m a l l e r  o b j e c t .  S u b j e c t s  were  asked  to  
i n d i c a t e  w h ic h  o f  t h e  two o b j e c t s  was t h e  l a r g e r .  W i t h  t h e  
v i s u a l  a n g le  o f  t h e  l a r g e r  and s m a l l e r  o b j e c t s  t h e  same, a l l  
s u b j e c t s  p e r f o r m e d  b e t t e r  t h a n  c h a n c e .  B u t  when t h e  v i s u a l  
a n g le  s u b te n d e d  by  t h e  l a r g e r  o b j e c t  was a p p r o x i m a t e l y  70%, 
t h e  y o u n g e r  s u b j e c t s  p e r f o r m e d  b e lo w  c h a n c e  u n d e r  a l l  
c o n d i t i o n s  e x c e p t  f o r  t h e  3D w i t h  p a r a l l a x .  F o r  3 -  and 7 -  
y e a r  o l d s ,  t h e  a d d i t i o n  o f  m o t i o n  p a r a l l a x  i n f o r m a t i o n  w h i l e  
v i e w i n g  t h e  3D d i s p l a y  s i g n i f i c a n t l y  i n c r e a s e d  a c c u r a c y .
Thus m o t i o n  p a r a l l a x  ( w h i c h  p r o v i d e s  e x t r a  i n f o r m a t i o n  f o r  
t h e  p i c t u r e  p l a n e )  d i m i n i s h e d  c h i l d r e n ' s  s e n s i t i v i t y  t o  
d i f f e r e n t i a l  d i s t a n c e s , a n d  s i z e s  o f  t h e  o b j e c t s  i n  t h e  
p i c t o r i a l  d i s p l a y s .  The e f f e c t  o f  c o n f l i c t i n g "  i n f o r m a t i o n '  
f o r  p i c t o r i a l  d e p th  was g r e a t e r  in. c h i l d r e n  t h a n  i n  a d u l t s .
Yonas and Hagen s u g g e s t  t h a t  t h e  d i f f e r e n c e  be tw e en  
t h e i r  r e s u l t s  and th o s e  o f  W i l c o x  and T e g h t s o o n i a n  i s  due  to  
t h e  c o m p a r i s o n  o b j e c t s  u s e d .  Yonas and Hagen used  o b j e c t s  
w h i c h  were 2 in c h e s  t h i c k ,  and c a s t  shadows on t h e  a l l e y  
f l o o r ,  whe reas  W i l c o x  and T e g h t s o o n i a n  used s q u a r e s  w h ic h  
were s u p e r im p o s e d  on t h e  p i c t u r e s  and d i d  n o t  c a s t  shadows 
o r  o b v i o u s l y  r e s t  on a s u r f a c e .  The re  a r e  a l s o  p r o c e d u r a l  
d i f f e r e n c e s  t h a t  m ig h t  h a v e  c o n t r i b u t e d  to  t h e  d i f f e r e n c e s
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i n  r e s u l t s :  W i l c o x  and T e g h t s o o n i a n ' s  s u b j e c t s  v ie w e d  t h e  
p h o t o g r a p h i c  s l i d e s  b i n o c u l a r l y ,  w i t h  u n r e s t r i c t e d  head 
movement ,  w h e re as  Yonas and Ha gen 's  s u b j e c t s  v ie w e d  
m o n o c u l a r l y ,  some w i t h  and some w i t h o u t  head movement .  
B i n o c u l a r  v i e w i n g  w ou ld  p r o v i d e  a d d i t i o n a l  i n f o r m a t i o n  f o r  
t h e  f l a t  p i c t u r e  s u r f a c e .  A l s o ,  W i l c o x  and T e g h t s o o n i a n ' s  
3 - y e a r  o l d s  r e c e i v e d  t h e i r  t e s t i n g  s e s s i o n  a day a f t e r  t h e i r  
t r a i n i n g  s e s s i o n ,  and t h e  t e s t  s c o r e s  m i g h t  r e f l e c t  some 
f o r g e t t i n g .  B o th  s t u d i e s  showed t h a t  t h e  o l d e r  c h i l d r e n  and 
a d u l t s  were  r e s p o n s i v e  t o  p i c t o r i a l  i n f o r m a t i o n  f o r  d e p t h .  
The f i n d i n g s  o f  Yonas and Hagen s u p p o r t  t h e  t h e s i s  t h a t  a 
p i c t u r e  p r e s e n t s  c o n f l i c t i n g  i n f o r m a t i o n  f o r  a 
t h r e e - d i m e n s i o n a l  r e p r e s e n t a t i o n  and f o r  t h e  t w o - d i m e n s i o n a l  
p i c t u r e  p l a n e ,  and t h a t  c h i l d r e n  g r a d u a l l y  l e a r n  t o  a t t e n d  
t o  t h e  i n f o r m a t i o n  f o r  t h e  t h r e e - d i m e n s i o n a l  r e p r e s e n t a t i o n .  
A l s o ,  t h e y  have d e v e lo p e d  a t e c h n i q u e  w hereby  t h e
d e v e lo p m e n t  o f  t h e  a b i l i t y  t o  a t t e n d  t o  t h i s  i n f o r m a t i o n  c a n  
be m o n i t o r e d .
Benson and Yonas ( 1 9 7 3 )  i n v e s t i g a t e d  d e v e lo p m e n t  o f  
s e n s i t i v i t y  t o  t h e  c ue  o f  s h a d in g  i n  p h o t o g r a p h s  and t o  t h e  
cu e  o f  l i n e a r  p e r s p e c t i v e  i n  l i n e  d r a w i n g s .  They fo u n d  
t h a t ,  when t h e  t e s t  p i c t u r e s ,  d e p i c t i n g  'b u m p s '  and ' h o l e s '  
were o r i e n t e d  v e r t i c a l l y ,  b o t h  3 - y e a r  o l d  and 7 - y e a r  o l d  
s u b j e c t s  were  s e n s i t i v e  to  s h a d in g  i n f o r m a t i o n  and t h e r e  was 
no s i g n i f i c a n t  im p ro v e m e n t  w i t h  age . When t h e  p i c t u r e s  were  
o r i e n t e d  h o r i z o n t a l l y ,  t h e  3 - y e a r  o l d s '  e r r o r  r a t e  was much 
h i g h e r .  The a u t h o r s  s u g g e s t  t h a t  a d u l t s  ' a s s u m e '  t h e  s o u r c e  
o f  i l l u m i n a t i o n  t o  be a t  t h e  to p  o f  t h e  p i c t u r e  and t h a t
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p e rh a p s  t h e  a b i l i t y  t o  emp loy  a s p a t i a l  r e f e r e n c e  sys tem  
o t h e r  t h a n  t h e  g r a v i t a t i o n a l  one i n  v i e w i n g  a p i c t u r e  
d e v e lo p s  w i t h  age.  The e x p l a n a t i o n  m ig h t  a l s o  l i e  i n  t h e  
e x p e r i e n c e  o f  a d u l t s  who assume t h a t  p i c t u r e s  a r e  t a k e n  w i t h  
t h e  camera h e l d  v e r t i c a l l y ,  so t h a t  t h e  p i c t u r e  does  
r e p r e s e n t  a v e r t i c a l  p l a n e  even th o u g h  i t  may be p l a c e d  
h o r i z o n t a l l y  f o r  v i e w i n g .
Yonas,  G o ld s m i t h  and H a l l s t r o m  ( 1 9 7 8 )  f o u n d  t h a t  young  
c h i l d r e n . (  aged 3 y e a r s )  d i s p l a y e d  some s e n s i t i v i t y  t o  t h e  
i n f o r m a t i o n  p r o v i d e d  by  shadows f o r  t h e  s i z e  and shape o f  
t h e  o b j e c t s  i n  a p i c t u r e .  The l o c a t i o n  o f  t h e  shadow i n  
r e l a t i o n  to  t h e  o b j e c t  a l s o  p r o v i d e s  i n f o r m a t i o n  f o r  t h e  
p e r c e i v e d  d e p th  o f  t h e  o b j e c t  and i t s  h e i g h t  o f f  t h e  g r o u n d  
p l a n e .  T h r e e - y e a r  o l d s  were  s e n s i t i v e  to  t h e  l o c a t i o n  o f  
c a s t  shadows, b u t  t h e r e  was e v i d e n c e  o f  im p ro v e m e n t  w i t h  age 
i n  j u d g i n g - t h e  d i s t a n c e  and s i z e  o f  t h e  o b j e c t .  Hagen 
(1 9 7 6 )  a l s o  f o u n d  an  i n c r e a s e  w i t h  age i n  a c c u r a c y  o f  
j u d g e m e n ts  o f  t h e  l o c a t i o n  o f  a l i g h t  s o u r c e  n e c e s s a r y  t o  
o b t a i n  p h o t o g r a p h s  o f  o b j e c t s  w i t h  shadows i n  t h e  p o s i t i o n s  
shown.  K i n d e r g a r t e n  c h i l d r e n  were h i g h l y  i n a c c u r a t e  b u t  by  
3 rd  g r a d e  th e  e r r o r  r a t e  had been h a l v e d .
Benson and Yonas ( 1 9 7 3 )  a l s o  s t u d i e d  t h e  i n f l u e n c e  o f  
l i n e a r  p e r s p e c t i v e  i n f o r m a t i o n  i n  G i b s o n ' s  (1950  p.  182) 
d r a w in g  o f  t h r e e  c y l i n d e r s  i n  a h a l l w a y .  H a l f  o f  t h e  32
3 - y e a r  o l d  n u r s e r y  s c h o o l  s u b j e c t s  were  shown t h e  d r a w i n g  
w i t h  t h e  l i n e a r  p e r s p e c t i v e  i n f o r m a t i o n  and t h e  o t h e r  h a l f  
were shown t h e  same p i c t u r e  w i t h  t h e  l i n e a r  p e r s p e c t i v e  
i n f o r m a t i o n  removed.  They were asked  i f  t h e y  saw t h e  t h r e e
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b l o c k s  i n  t h e  p i c t u r e ,  and when t h e y  s a i d  ' y e s ' ,  t h e y  were  
asked  "W h ich  i s  t h e  f a t  o ne ? "  I n  o r d e r  t o  r u l e  o u t  t h e  
p o s s i b i l i t y  t h a t  Ss were c h o o s in g  t h e  one h i g h e s t  on t h e  
p i c t u r e  p l a n e ,  t h e y  were a l s o  shown t h e  p i c t u r e  r o t a t e d  
t h r o u g h  180 d e g re e s  and as k ed  t h e  same q u e s t i o n .  The o r d e r  
o f  t r i a l s  was c o u n t e r b a l a n c e d .
R e s u l t s  showed t h a t ,  w i t h  l i n e a r  p e r s p e c t i v e  
i n f o r m a t i o n  p r e s e n t ,  14 o f  t h e  16 c h i l d r e n  c hose  t h e  
p i c t o r i a l l y  ' f a r t h e s t '  c y l i n d e r ,  and t h a t  r o t a t i n g  t h e  
p i c t u r e  made no s i g n i f i c a n t  d i f f e r e n c e .  When p e r s p e c t i v e  
i n f o r m a t i o n  was rem oved ,  t h e  t h r e e  c y l i n d e r s  we re  chose n  
w i t h  a lm o s t  e q u a l  f r e q u e n c y .  Thus 3 y e a r  o l d s  a r e  s e n s i t i v e  
t o  p e r s p e c t i v e  i n f o r m a t i o n  i n  t h i s  p i c t u r e ,  b u t  a r e  n o t  
s e n s i t i v e  t o  t h e  p o s i t i o n  o f  an o b j e c t  on  t h e  p i c t u r e  p l a n e .  
T h i s  was a l s o  t r u e  f o r  a sample  o f  t e n  a d u l t s .
The a u t h o r s  s u g g e s t  t h e  r e a s o n  t h a t  t h e i r  r e s u l t s  
d i f f e r  f r o m  t h o s e  o f  W i l c o x  and T e g h t s o o n i a n  l i e s  once  a g a in  
i n  t h e  p i c t u r e  i t s e l f .  " A c c o r d i n g  t o  G ib s o n  ( 1 9 5 0 )  t h e  
am oun t  o f  s u r f a c e  o c c l u d e d  by an o b j e c t  as  i t  r e s t s  on a 
s u r f a c e  p r o v i d e s  i n f o r m a t i o n  f o r  p e r c e p t i o n  o f  s i z e .  I n  
t h i s  e x p e r i m e n t ,  t h e  c y l i n d e r s  had a s t r o n g  
t h r e e - d i m e n s i o n a l  a p p e a r a n c e  and c l e a r l y  a p p ea red  to  be 
e i t h e r  r e s t i n g  on t h e  f l o o r  o f  t h e  h a l l w a y  o r  a t t a c h e d  to  
i t s  c e i l i n g . "  What i s  o f  i m p o r t a n c e ,  and n o t  r e f e r e d  to  by  
Benson and Yonas,  i s  t h a t  t h e  o b j e c t  o c c l u d e s  s e v e r a l  l i n e a r  
p e r s p e c t i v e  l i n e s .
These f i n d i n g s  a r e  c o n s i s t e n t  w i t h  th o s e  o f  Newman 
( 1 9 6 9 ) who i n v e s t i g a t e d  s e n s i t i v i t y  t o  t h e  p e r s p e c t i v e
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i l l u s i o n  i n  c h i l d r e n  aged 6 ,  10 and 14 y e a r s .  He used  an 
a d a p t a t i o n  o f  G i b s o n ’ s ( 1 9 5 0 )  h a l l w a y  d r a w i n g ,  r e p l a c i n g  t h e  
t h r e e  c y l i n d e r s  w i t h  two b l a c k  p o s t s ,  t h e  f o r e g r o u n d  p o s t  
b e i n g  o f  v a r i a b l e  l e n g t h .  S u b j e c t s  were  asked  t o  cha n ge  t h e  
l e n g t h  o f  t h e  v a r i a b l e  u n t i l  i t  ap p e a re d  e q u a l  i n  p h y s i c a l  
l e n g t h  t o  t h e  s t a n d a r d .  ( I n  two t r i a l s  t h e  e x p e r i m e n t e r  
a d j u s t e d  t h e  v a r i a b l e ,  b u t  r e s u l t s  were  t h e  same r e g a r d l e s s  
o f  w h e th e r  E o r  t h e  s u b j e c t  made t h e  a d j u s t m e n t . ) A f t e r  
t e s t i n g ,  a l l  s u b j e c t s  were  asked  i f  t h e  p i c t u r e  r e p r e s e n t e d  
a n y t h i n g  to  them, and t h e y  were c l a s s i f i e d  as b e i n g  
2 - d i m e n s i o n a l  o r  3 - d i m e n s i o n a l  i n t e r p r e t e r s  o f  t h e  p i c t u r e  
on t h e  b a s i s  o f  t h e i r  r e s p o n s e  to  t h i s  q u e s t i o n ,  Newman 
f o u n d ' t h a t  6 - y e a r  o l d s '  s i z e  ju d g e m e n ts  were  s t r o n g l y  
a f f e c t e d  by p e r s p e c t i v e ,  and t h e  6 - y e a r  o l d  c h i l d r e n  who 
gave  a t h r e e - d i m e n s i o n a l  i n t e r p r e t a t i o n  o f  t h e  p i c t u r e  were 
more s t r o n g l y  a f f e c t e d  by  t h e  i l l u s i o n  t h a n  t h e  o t h e r s .  
However ,  t h e  ju d g e m e n ts  o f  t h e  6 - y e a r  o l d s  who ga v e  a 
2 - d i m e n s i o n a l  i n t e r p r e t a t i o n  o f  t h e  p i c t u r e  were a l s o  
i n f l u e n c e d  by  t h e  i l l u s i o n ,  and Newman deduced  t h a t  young 
c h i l d r e n  c an  be i n f l u e n c e d  by  p e r s p e c t i v e  i n  a p i c t u r e  
b e f o r e  th e y  can g i v e  a d e f i n i t e  i n t e r p r e t a t i o n  o f  t h e  
p i c t u r e  i n  d e p t h .  The re  was no s i g n i f i c a n t  i n c r e a s e  i n  
s u s c e p t i b i l i t y  t o  t h e  i l l u s i o n  w i t h  age. I t  w o u ld  t h u s  
a p p e a r  t h a t  c h i l d r e n  ca n  be i n f l u e n c e d  by p e r s p e c t i v e  
w i t h o u t  e x p l i c i t  r e a l i s a t i o n .  The r e l a t i v e  l a c k  o f  
s e n s i t i v i t y  t o  l i n e a r  p e r s p e c t i v e  i n  o t h e r  s t u d i e s  may w e l l  
be due to  t h e  amount  o f  i n f o r m a t i o n  c o n v e y i n g  l i n e a r  
p e r s p e c t i v e  i n  t h e  p i c t u r e s .
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Jahoda and McGurk (1 974 b )  used t h r e e  s e r i e s  o f  c o l o u r  
p i c t u r e s  d e p i c t i n g  two fe m a le  f i g u r e s  w a l k i n g  d i a g o n a l l y  
a c r o s s  a - g r e e n  f i e l d  w i t h  one f i g u r e  i n  t h e  r e a r g r o u n d  and 
t h e  o t h e r  i n  t h e  f o r e g r o u n d .  They v a r i e d  l i n e a r  p e r s p e c t i v e  
i n f o r m a t i o n  by  i n t r o d u c i n g  i n  one s e r i e s  a p a t h  a l o n g  w h ic h  
t h e  f i g u r e s  w a lk e d ,  and i n  a n o t h e r  s e r i e s  a f e n c e  r u n n i n g  
a l o n g s i d e  t h e  p a t h .  The s i z e s  o f  t h e  f i g u r e s  were 
m a n i p u l a t e d  so t h a t  i n  each s e r i e s  t h e  p i c t u r e s  d e p i c t e d  
e i t h e r  two ' l a d i e s '  o r  two ' g i r l s '  o r  one ' l a d y '  and one 
' g i r l ' .  S c o t t i s h  c h i l d r e n  aged 4 -1 0  y e a r s  we re  asked  to  
s e l e c t  m ode l  ' l a d i e s '  o r  ' g i r l s '  a c c o r d i n g  t o  t h e i r  
p e r c e p t i o n  o f  t h e  p i c t u r e  and t o  p o s i t i o n  them on a r e s p o n s e  
b oa rd  i n  such a way as t o  i n d i c a t e  t h e  p o s i t i o n s  shown i n  
t h e  p i c t u r e .  S i z e  e s t i m a t i o n  as i n d i c a t e d  by  s e l e c t i o n  o f  
t h e  c o r r e c t  m ode ls  i n c r e a s e d  w i t h  t h e  a d d i t i o n  o f  l i n e a r  
p e r s p e c t i v e  p r o v i d e d  by  t h e  p a t h  and t h e  f e n c e .  S p a t i a l  
p e r c e p t i o n ,  as i n d i c a t e d  by  t h e  p o s i t i o n s  i n  w h ic h  t h e  d o l l s
were p l a c e d ,  was re d u c e d  by  t h e  a d d i t i o n  o f  l i n e a r
p e r s p e c t i v e  i n f o r m a t i o n .  The a u t h o r s  i n t e r p r e t  t h e i r  
f i n d i n g s  i n  te rm s  o f  t h e  i n f l u e n c e  o f  t h e  f ra m e  o f  r e f e r e n c e
p r o v i d e d  by  t h e  p a t h  and t h e  f e n c e .  They p ro p o s e  a
d e v e lo p m e n t a l  s e q u e n c e  a n a la g o u s  t o  t h e  s t a g e s  o u t l i n e d  by 
P i a g e t  and I n h e l d e r  ( 1 9 5 6 )  t o  a c c o u n t  f o r  t h e  c h i l d ' s  
c o n s t r u c t i o n  o f  t h e  p r o j e c t i v e  l i n e .  D u r i n g  t h e  f i r s t  s t a g e  
o f  d e v e lo p m e n t ,  s u b j e c t s  use t h e  c o n t o u r  o f  t h e  p i c t u r e  as 
t h e i r  f ram e  o f  r e f e r e n c e ,  and t h u s  a l i g n  t h e i r  m ode ls  w i t h  
t h e  b o t t o m  h o r i z o n t a l  b o u n d a r y .  D u r i n g  t h e  second s t a g e ,  
s u b j e c t s  b e g i n  t o  em p loy  t h e  i n t e r n a l  s t r u c t u r e  o f  t h e
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p i c t u r e  as t h e  f ram e  o f  r e f e r e n c e ,  p r o v i d i n g  t h a t  t h e r e  a r e  
f e w  o t h e r  f ra m e s  i n  c o m p e t i t i o n .  F i n a l l y ,  s u b j e c t s  become 
f r e e  o f  a l l  f r a m e s  o t h e r  t h a n  t h a t  p r o v i d e d  by  t h e  i n t e r n a l  
s t r u c t u r e  o f  t h e  p i c t u r e .
McGurk and Jahoda ( 1 9 7 4 ) ,  u s i n g  a b l a c k - a n d - w h i t e  
v e r s i o n  o f  t h e  t e s t  d e s c r i b e d  a b o v e ,  t e s t e d  c h i l d r e n  aged
4-10  y e a r s  on p i c t u r e s  h a v i n g  o n l y  e l e v a t i o n  as  a c u e  to  
d e p t h .  They had t h r e e  v a r i a t i o n s  o f  p o s t u r e  o f  t h e  two 
f i g u r e s ,  one i n  w h ic h  t h e  d i r e c t i o n  o f  w a l k  was h o r i z o n t a l ,  
a second w i t h  d i a g o n a l  w a l k ,  and a t h i r d  w i t h  t h e  f i g u r e s  i n  
a s t a n d - e a s y  pose .  The re  was no  e f f e c t  o f  p o s t u r e ,  and t h e y  
fo u n d  t h a t  e l e v a t i o n  a l o n e  p r o v i d e d  a weak b u t  e f f e c t i v e  cue  
t o  d e p t h .  They a l s o  s u g g e s t  t h a t  4 y e a r  o l d s '  e r r o r s  were  
r e s p o n s e  base d ,  b e i n g  a r e f l e c t i o n  o f  a d i f f i c u l t y  i n  t h e  
s e l e c t i o n  and p o s i t i o n i n g  o f  t h e  m ode ls  r a t h e r  t h a n  an 
i n d i c a t i o n  o f  a p e r c e p t u a l  d i f f i c u l t y  and t h e r e f o r e  
p e r c e p t u a l l y  base d .
Hagen ( 1 9 7 6 )  d i d  n o t  f i n d  e l e v a t i o n  to  be c o n s i s t e n t l y  
u t i l i s e d  as a d e p th  cue  by  c h i l d r e n  aged 3 - 7  y e a r s ,  whereas  
a l l  age g r o u p s  she t e s t e d  s u c c e s s f u l l y  p e r c e i v e d  t h e  d e p th  
r e l a t i o n  i n f o r m a t i o n  p r o v i d e d  by  p i c t o r i a l  o v e r l a p p i n g .
Dunn, Gray and Thompson (1 9 6 5 )  fo u n d  t h a t  a d u l t s  u t i l i s e  
h e i g h t  i n  t h e  p i c t u r e  p l a n e  as a cue  to  d e p t h .  I t  r e m a in s  t o  
be e s t a b l i s h e d  j u s t  when t h i s  a b i l i t y  d e v e lo p s ,  Cox ( 1 9 7 8 )  
s u g g e s t s  t h a t  c h i l d r e n  may be more c o m p e t e n t  t h a n  th e y  
a p p e a r  i n  some e x p e r i m e n t s  because  v e r b a l  i n s t r u c t i o n s  a r e  
n o t  i n  t h e m s e lv e s  s u f f i c i e n t  t o  e n a b le  t h e  c h i l d  t o  g r a s p  
t h e  n a t u r e  o f  t h e  t a s k ,  w h ic h  t h e n  becomes a t e s t  o f  v e r b a l
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c o m p r e h e n s io n .  On b e i n g  shown p i c t u r e s  o f  two b a l l s ,  one o f  
w h ic h  was above  t h e  o t h e r ,  t h e  m a j o r i t y  o f  5 - ,  6 -  and 7 -  
y e a r  o l d  c h i l d r e n  s a i d  t h a t  t h e  l o w e r  o b j e c t  was n e a r e r .
O ls o n  ( 1 9 7 5 )  a t t e m p t e d  t o  compare  s e n s i t i v i t y  t o  
d i f f e r e n t  k i n d s  o f  i n f o r m a t i o n  f o r  d e p t h  i n  young  c h i l d r e n  
o f  3 and 5 y e a r s  u s i n g  a r e s t r i c t e d  ( m o n o c u l a r ,  no head 
movement)  and an  u n r e s t r i c t e d  v i e w i n g  c o n d i t i o n .  H is  
p h o t o g r a p h s  were  o f  c o l o u r e d  m ode l  hou ses  on a t a b l e  a g a i n s t  
a v e r t i c a l  b l u e  b a c k b o a r d ;  l i n e a r  p e r s p e c t i v e  i n f o r m a t i o n  
was p r o v i d e d  by a g r i d  o f  s q u a r e s  d ra m ,  i n  b l a c k  i n k  on 
w h i t e  p o s t e r  b o a r d .  The o t h e r  c ues  used were h e i g h t  i n  t h e  
p i c t u r e  p l a n e  and i n t e r p o s i t i o n .  "^n a l l  p i c t u r e s  t h e r e  were 
two h o u s e s  (one  red  and one g r e e n )  and Ss were  asked  to  
s p e c i f y  w h ic h  one was c l o s e s t  o r  f a r t h e s t .  S u b j e c t s  
u n d e r w e n t  a q u a l i f y i n g  s e s s i o n  i n  w h ic h ,  t h e y  were shown 
p a i r s  o f  m ode l  hou s es  i n  a t h r e e - d i m e n s i o n a l  a r r a y  and were 
asked  t o  s p e c i f y  w h ic h  was c l o s e s t  o r  f a r t h e s t ;  o n l y  
c h i l d r e n  who r e a c h e d  a c r i t e r i o n  o f  s i x  c o n s e c u t i v e  c o r r e c t  
r e s p o n s e s  i n  t h e  f i r s t  t w e l v e  t r i a l s  p e r f o r m e d  t h e  t e s t .  
R e s u l t s  i n d i c a t e d  s e n s i t i v i t y  t o  d e p th  i n f o r m a t i o n  b u t  a 
l a c k  o f  s i g n i f i c a n t  d i f f e r e n c e s  be tw een  c u e s  w h ic h  O lson  
s u g g e s te d  was p r o b a b l y  a c e i l i n g  e f f e c t .  The re  was a l s o  no 
s i g n i f i c a n t  d i f f e r e n c e  f o r  t h e  v i e w i n g  c o n d i t i o n s ,  w h ic h  
s u g g e s t s  t h a t  t h e  c h i l d r e n  had  a l r e a d y  l e a r n e d  to  i g n o r e  
i n f o r m a t i o n  f o r  t h e  f l a t n e s s  o f  t h e  p i c t u r e s .  The 
d i f f e r e n c e  be tw e en  t h i s , f i n d i n g  and t h a t  o f  Yonas and Hagen 
(a b o v e )  m i g h t  ha v e  r e s u l t e d  f r o m  one o f  s e v e r a l  f a c t o r s .  
Pe rha ps  most i m p o r t a n t ,  O l s o n ' s  s u b j e c t s  were  asked  to  make
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r e l a t i v e  d i s t a n c e  ju d g e m e n ts  w h e re as  Yonas and Ha gen 's  
s u b j e c t s  were asked  t o  make r e l a t i v e  s i z e  ju d g e m e n t s .  I n  
a d d i t i o n ,  O l s o n ' s  s u b j e c t s  r e c e i v e d  a t r a i n i n g  s e s s i o n  w i t h  
t h e  t e s t  o b j e c t s  i n  a t h r e e - d i m e n s i o n a l  a r r a y ,  w h ic h  m i g h t  
have  r e s u l t e d  i n  a b i a s  t o w a r d s  a t h r e e - d i m e n s i o n a l  
i n t e r p r e t a t i o n  o f  t h e  t e s t  p i c t u r e  and wou ld  a l s o  have  
f a m i l i a r i s e d  t h e  s u b j e c t s  w i t h  t h e  r e l a t i v e  s i z e s  o f  t h e  
h o u s e s .  The f a c t  t h a t  t h e  p h o t o g r a p h s  were  i n  c o l o u r  w o u ld  
have  f a c i l i t a t e d  i d e n t i f i c a t i o n  o f  t h e  h o u s e s ,  and t h e  b l u e  
b a c k g ro u n d  wou ld  be r e a d i l y  a s s o c i a t e d  w i t h  t h e  sky  and 
h ence  t h e  scene d e p i c t e d  wou ld  be r e c o g n i s e d  as 
t h r e e - d i m e n s i o n a l .
I n  a l a t e r  s t u d y ,  O ls o n  and B o s w e l l  ( 1976)  t e s t e d  15 
t w o - y e a r  o l d  c h i l d r e n  on t h e  t a s k  r e p o r t e d  a b o v e .  O n ly  8 
c h i l d r e n  c o m p le te d  t h e  t a s k ;  4 f a i l e d  t o  m ee t  t h e  c r i t e r i o n  
and 3 d i d  n o t  f i n i s h  t h e  t e s t .  Of t h e  r e m a i n d e r ,  t h e  r e s u l t s  
i n d i c a t e d  t h a t  t h e  c h i l d r e n  were a b l e  to  make a c c u r a t e  d e p t h  
j u d g e m e n ts  f ro m  p i c t u r e s  w i t h  e i t h e r  t h e  c u e  o f  i n t e r p o s i t o n  
o r  o f  r e l a t i v e  h e i g h t  i n  t h e  p i c t u r e  p l a n e .  R e l a t i v e  s i z e  
on t h e  p i c t u r e  p l a n e  had no s i g n i f i c a n t  e f f e c t  on 
p e r f o r m a n c e .
I n  g e n e r a l ,  t h e  above s t u d i e s  do p o i n t  t o  a s e n s i t i v i t y  
t o  p i c t o r i a l  d e p th  i n f o r m a t i o n  i n  young  c h i l d r e n ,  a l t h o u g h  
t h e  d e g re e  o f  s e n s i t i v i t y  i s  d e p e n d e n t  on t h e  p i c t o r i a l  
c o n t e n t ,  t h e  e x p e r i e n c e  o f  t h e  c h i l d r e n ,  and t h e  t e s t i n g  
p r o c e d u r e s  used .  I t  has  been shown t h a t  l i n e a r  p e r s p e c t i v e  
can be u t i l i s e d  as a cue  t o  d e p t h  by c h i l d r e n  as  young as 
t h r e e  y e a r s  o f  age ,  and t h e  e f f i c a c y  o f  t h e  c ue  a p p e a r s  t o
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be g r e a t e s t  when t h e r e  a r e  more t h a n  two l i n e s  i n d i c a t i n g  
p e r s p e c t i v e .  B o th  t h e  s t u d i e s  w h ic h  showed an i n f l u e n c e  o f  
l i n e a r  p e r s p e c t i v e  (Newman 1969,  Benson and Yonas 1 9 7 3 ) ,  
used  G i b s o n ’ s ( 1 9 5 0 )  d r a w in g  o f  a h a l l w a y  i n  w h ic h  t h e  
o p t i c a l  i n f o r m a t i o n  was f a i t h f u l  t o  t h e  r e a l  s c e n e ,  and i n  
w h ic h  t h e r e  were many l i n e s  i n d i c a t i n g  t h e  b o u n d a r i e s  o f  t h e  
h a l l w a y  w h ic h  c o n v e rg e d  i n  t h e  d i s t a n c e .  The o b j e c t s  
d i s p l a y e d  i n  t h e  h a l l w a y  o c c l u d e d  s e v e r a l  p e r s p e c t i v e  l i n e s  
and t h i s  wo u ld  add to  t h e  s t r e n g t h  .o f  t h e  c u e .  W o h l w i l l ’ s 
( i 9 6 0 ) d r a w i n g s  gave  s e v e r a l  p e r s p e c t i v e  l i n e s ,  and i t  was 
shown t h a t  p e r s p e c t i v e  i n f l u e n c e d  s u b j e c t s ’ d i s t a n c e  
j u d g e m e n t s ,  b u t  n o t  s i z e  j u d g e m e n t s .  I n  t h i s  c a s e ,  h o w e v e r ,  
t h e  r e c t a n g l e  l o w e r  i n  t h e  p i c t u r e  p l a n e  o c c l u d e d  s e v e r a l  
p e r s p e c t i v e  l i n e s  w h i l e  t h e  r e c t a n g l e  h i g h e r  i n  t h e  p i c t u r e  
p l a n e  d i d  n o t :  t h i s  m i g h t  h a v e  c o n t r i b u t e d  t o  t h e  l a c k  o f  
any  i n f l u e n c e  o f  l i n e a r  p e r s p e c t i v e  on s i z e  ju d g e m e n t s .  
S h a d in g  and shadows can  a l s o  be used  by  young  c h i l d r e n  as 
c ues  t o  d e p t h ,  b u t  c h i l d r e n  a r e  more s e n s i t i v e  t h a n  a d u l t s  
t o  t h e  o r i e n t a t i o n  o f  t h e  p i c t u r e ,  and ju d g e m e n ts  o f  t h e  
l o c a t i o n  o f  t h e  l i g h t  s o u r c e  n e c e s s a r y  i n  o r d e r  t o  o b t a i n  
p a r t i c u l a r  p h o t o g r a p h s  im p r o v e  f r o m  k i n d e r g a r t e n  t h r o u g h  
t h i r d  g r a d e .
C r o s s - c u l t u r a l  a s s e s s m e n t  o f  p i c t o r i a l  d e p th  p e r c e p t i o n
The m a jo r  p o r t i o n  o f  t h e  work  r e p o r t e d  i n  t h i s  s e c t i o n  
was c a r r i e d  o u t  i n  A f r i c a ,  and much o f  i t  r e l i e d  t o  some 
e x t e n t  on t h e  Hudson P i c t o r i a l  D e p th  P e r c e p t i o n  T e s t
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( u n d a t e d ) .  H u d s o n ’ s wo rk  ( I 9 6 0 ,  1962a & b ,  1967)  u s i n g  t h i s  
t e s t  w i l l  t h e r e f o r e  be d e s c r i b e d  f i r s t .
The Hudson t e s t  m a t e r i a l  c o n s i s t e d  o f  e l e v e n  o u t l i n e  
d r a w i n g s  and one p h o t o g r a p h ;  f i v e  o f  t h e  o u t l i n e  d r a w i n g s  
r e p r e s e n t e d  v e r t i c a l  s p a c e ,  and t h e  r e m a in d e r  o f  t h e  
d r a w i n g s  and t h e  p h o t o g r a p h  r e p r e s e n t e d  h o r i z o n t a l  s p a c e .  As 
v e r y  l i t t l e  r e f e r e n c e  i s  made i n  t h e  l i t e r a t u r e  t o  t h e  
d r a w i n g s  o f  v e r t i c a l  s p a c e ,  t h e y  w i l l  n o t  be d i s c u s s e d  
f u r t h e r .  P i c t u r e s  1 t o  6 ( h o r i z o n t a l  s p a c e )  were d e s ig n e d  
t o  t e s t  r e s p o n e s  t o  p i c t o r i a l  c u e s  o f  s i z e . ,  o v e r l a p  and 
l i n e a r  p e r s p e c t i v e .  Each p i c t u r e  showed an e l e p h a n t  
p o s i t i o n e d  c e n t r a l l y  b e tw e en  a man and an  a n t e l o p e .  The man 
and t h e  a n t e l o p e  were on a p p r o x i m a t e l y  t h e  same h o r i z o n t a l  
l e v e l ,  w h e re as  t h e  e l e p h a n t  was more e l e v a t e d ;  t h e  e l e p h a n t  
was d rawn r e l a t i v e l y  s m a l l e r  t h a n  t h e  a n t e l o p e .  I n  a l l  
p i c t u r e s  a l s o ,  t h e  h u n t e r ’ s a s s e g a i  was a l i g n e d  on b o t h  t h e  
e l e p h a n t  and a n t e l o p e .  Hudson ( I 9 6 0 )  e x p l i c i t l y  m e n t i o n s  
t h a t  t h e  cue  o f  o b j e c t  s i z e  was p r e s e n t ,  b u t  does  n o t  a p p e a r  
t o  r e c o g n i s e  t h a t  t h e  c ue  o f  h e i g h t  i n  t h e  p i c t u r e  p l a n e  was 
a l s o  p r e s e n t  i n  a l l  s i x  p i c t u r e s .  P i c t u r e s  2 and 3 had 
a d d i t i o n a l  c u e s  o f  o v e r l a p ;  w h i l e  P i c t u r e s  4 ,  5 and 6 had 
s t r a i g h t  p e r s p e c t i v e  l i n e s  r e p r e s e n t i n g  a ro a d  w i t h  i t s  
v a n i s h i n g  p o i n t  on t h e  h o r i z o n .  A l l  t h e  p i c t u r e s  were 
o u t l i n e  d r a w i n g s  w i t h  a minimum o f  d e t a i l .  The p h o t o g r a p h ,  
P i c t u r e  12 ,  was o f  a m o d e l l e d  h u n t i n g  scene  and was s i m i l a r  
t o  p i c t u r e  1 e x c e p t  f o r  t h e  f a c t  t h a t  t h e  e l e p h a n t  s t o o d  on 
t h e  h o r i z o n  l i n e  and t h e  h u n t e r  and a n t e l o p e  i n t e r s e c t e d  i t .
S u b j e c t s  were  asked  t h e  f o l l o w i n g  q u e s t i o n s  a b o u t  each
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p i c t u r e  :
1. What do you  see?
2 .  What i s  t h e  man d o in g ?
3. Which  i s  n e a r e r  t h e  man, e l e p h a n t  o r  a n t e l o p e ?  
"Responses  t o  q u e s t i o n  3 were t a k e n  as i n d i c a t i v e  o f  t h e  
t y p e  o f  d i m e n s i o n a l  p i c t o r i a l  p e r c e p t i o n  p o sse ssed  by  a 
c a n d i d a t e . "  I f  a s u b j e c t  r e p o r t e d  t h e  a n t e l o p e  t o  be n e a r e r  
t h e  man, h i s  r e s p o n s e s  we re  c l a s s i f i e d  as t h r e e - d i m e n s i o n a l  
( 3 D ) .  Hudson a l s o  c o n s i d e r e d  t h e  r e s p o n s e  t o  q u e s t i o n  2 to  
i n d i c a t e  t h r e e - d i m e n s i o n a l  p e r c e p t i o n  i f  t h e  s u b j e c t  s a i d  
t h e  h u n t e r  was a i m i n g  h i s  s p e a r  a t  t h e  a n t e l o p e :  how eve r  he 
does n o t  a p p e a r  t o  have  used re s p o n s e s  t o  q u e s t i o n  2 i n  h i s  
a n a l y s i s .
There  were e l e v e n  sam p les  o f  s u b j e c t s  (Hudson 1 9 6 0 ) ,  
s i x  o f  them b e i n g  s c h o o l  a t t e n d e r s ;  f i v e  o f  t h e s e  sam p les  
were s c h o o l c h i l d r e n  and one was o f  a d u l t  t e a c h e r s .  F i v e  
sam p les  c o n s i s t e d  o f  m in e w o r k e r s :  two o f  i l l i t e r a t e  b l a c k  
l a b o u r e r s ,  one o f  b l a c k  l a b o u r e r s  w i t h  p r i m a r y  e d u c a t i o n  
o n l y ,  one o f  w h i t e  l a b o u r e r s  h a v i n g  no e d u c a t i o n  o r  p r i m a r y  
e d u c a t i o n  o n l y ,  and one sam p le  o f  b l a c k  c l e r k s  w i t h  h i g h  
s c h o o l  e d u c a t i o n .  There  were two sam ples  o f  b l a c k  s c h o o l  
c h i l d r e n :  one S ta n d a rd  6,  t h e  o t h e r  S ta n d a r d s  8 and 10 ; 
t h e r e  were a l s o  t h r e e  sam p le s  o f  w h i t e  s c h o o l c h i l d r e n  i n  t h e  
f i r s t  y e a r s  o f  P r i m a r y  s c h o o l  (G rades  and S ta n d a rd  1 ) ,  
t h r o u g h o u t  P r i m a r y  s c h o o l  (G rade  1 t o  S ta n d a rd  6) and a t  t h e  
end o f  P r im a r y  s c h o o l  ( S t a n d a r d s  5 and 6 ) .  Hudson g i v e s  
o n l y  age ra n g e s  f o r  t h e  sam p les  -  t h e  w h i t e  s c h o o l c h i l d r e n  
were u n d e r  f o u r t e e n  y e a r s  and t h e  b l a c k  s c h o o l c h i l d r e n  were
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14-20 y e a r s .  H u d s o n ’ s s e l e c t i o n  o f  sam p les  was n o t  d e s i g n e d  
to  f a c i l i t a t e  c r o s s - c u l t u r a l  c o m p a r i s o n .
R e s u l t s  showed f i r s t  t h a t ,  i n  r e s p o n s e  to  q u e s t i o n  1,  
(What  do you  see? )  s u b j e c t s  were  a b l e  to  i d e n t i f y  t h e  man, 
a n i m a l s  and b i r d ,  a l t h o u g h  t h e  a n t e l o p e  was s om e t im es  
i d e n t i f i e d  as a g o a t  and t h e  e l e p h a n t  as  a n o t h e r  a n i m a l ,  
such  as a h i p p o .  However ,  t h e  h i l l ,  h o r i z o n  and road  were 
f r e q u e n t l y  m is  i d e n t i f i e d  as o b j e c t s ,  t h e  h o r i z o n  b e i n g  
c a l l e d  a s t i c k  o r  r u l e r  and t h e  r o a d  a h i l l  o r  t r e e .  The 
m in e w o r k e r s ,  b l a c k  and w h i t e ,  most f r e q u e n t l y  m is  i d e n t i f i e d  
a l l  t h e s e  f e a t u r e s ,  b u t  a s u b s t a n t i a l  p r o p o r t i o n  o f  
s c h o o l g o e r s  m is  i d e n t i f i e d  t h e  ’ r o a d ’ .
Responses t o  t h e  p h o t o g r a p h  were i n t e r e s t i n g .  
U n f o r t u n a t e l y  Hudson o n l y  t e s t e d  one o f  t h e  g r o u p s  o f  
m in e w o r k e r s  w i t h  t h e  p h o t o g r a p h  and none o f  them gave  t h e  3D 
r e s p o n s e .  However,  t h e  s c o r e s  f o r  a l l  t h e  o t h e r  g r o u p s  were  
g r e a t l y  e l e v a t e d  o v e r  t h e i r  s c o r e s  f o r  t h e  o u t l i n e  d r a w i n g s  
c o n t a i n i n g  o n l y  t h e  s i z e  c u e .  Hudson makes v e r y  l i t t l e  
comment on t h i s  r e s u l t ,  b u t  i t  i n d i c a t e s  t h a t  s u b j e c t s ’ 
d i f f i c u l t y  w i t h  t h e  o u t l i n e  d r a w i n g s  has  s o m e t h in g  to  do 
w i t h  t h e  d r a w i n g s  t h e m s e l v e s .
Hudson does  c o n s i d e r  t h e  s e m a n t i c  p r o b le m  posed  by t h e  
q u e s t i o n  ’W h ich  i s  n e a r e r  t h e  man, e l e p h a n t  o r  a n t e l o p e ? ’ 
S u b j e c t s  c o u l d  g i v e  e i t h e r  a t o p o l o g i c a l  o r  a p r o j e c t i v e  
r e s p o n s e  to  t h i s  q u e s t i o n .  Hudson c o n t e n d s  t h a t  t h e  
im m e d ia te  r e s p o n s e s  o f  s u b j e c t s  t o  t h i s  q u e s t i o n  i s  e v i d e n c e  
t h a t  t h e y  saw no c o n f l i c t  i n  t h e  q u e s t i o n  and were t h e r e f o r e  
n o t  m e n t a l l y  m e a s u r in g  t h e  d i s t a n c e  f r o m  one p a r t  o f  t h e
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d r a w in g  t o  a n o t h e r .  Im m ed iacy  o f  r e s p o n s e  i s  no i n d i c a t i o n  
o f  t h e  way s u b j e c t s  were  r e s p o n d in g  i n  t h i s  c a s e .  The 
g r a d u a t e  t e a c h e r s  w e re ,  s t r a n g e l y ,  t h e  ones who h e s i t a t e d  
most  and were o b v i o u s l y  a b l e  t o  see two p o s s i b l e  ways o f  
r e s p o n d i n g  -  we a r e  t o l d  t h a t  some o f  them t o o k  as l o n g  as 
one h o u r  p e r  p i c t u r e  to  r e s p o n d .  S u b j e c t s  i n  t h i s  g ro u p  
asked  f o r  g u i d a n c e  i n  t h e i r  p e r c e p t u a l  c h o i c e .
The w h i t e  s c h o o l - a t t e n d i n g  sam p les  we re  d i f f e r e n t i a l l y  
a f f e c t e d  by  t h e  s p e c i f i c  d e p th  cues  and f o r  them, t h e  
p r e s e n c e  o f  i n t e r p o s i t i o n  i n c r e a s e d  t h e  3D r e s p o n s e s ,  w h i l e  
p e r s p e c t i v e  i n f o r m a t i o n  r e d u c e d  them. Hudson s t a t e s  ( 1 9 6 0 ,  
p . 193) t h a t  t h e  b l a c k  sam p le s  ( b o t h  s c h o o l  a t t e n d e r s  and 
u n s c h o o le d ) -  were l e s s  r e s p o n s i v e  to  d i f f e r e n t  d e p t h  c u e s ,  
b u t  he does  n o t  s u p p o r t  t h i s  a s s e r t i o n  s t a t i s t i c a l l y .  T h i s  
c o u l d  have  been a b a s e l i n e  e f f e c t  i n  t h e  case  o f  two o f  t h e  
sam p le s  ( i l l i t e r a t e s  and m ine  l a b o u r e r s  w i t h  o n l y  p r i m a r y  
s c h o o l i n g )  because t h e y  gave  v i r t u a l l y  no 3D r e s p o n s e s  a t  
a l l .  Hudson does n o t  m e n t i o n  t h e  b l a c k  m ine  c l e r k s  who had  a 
h i g h e r  p e r c e n t a g e  o f  3D r e s p o n s e s  w i t h  t h e  c u e  o f  
i n t e r p o s i t i o n  t h a n  w i t h  t h e  o t h e r  c u e s .
Hudson c o n c l u d e s  t h a t  e d u c a t i o n a l  and home e x p e r i e n c e  
w i t h  p i c t o r i a l  m a t e r i a l s  i s  c o n d u c i v e  t o  t h r e e - d i m e n s i o n a l  
u n d e r s t a n d i n g  o f  p i c t u r e s .  T h i s  v i e w  r e c e i v e s  some s u p p o r t  
f r o m  a c o m p a r i s o n  o f  W e s te rn  s c h o o l c h i l d r e n  f r o m  a r e a s  o f  
v a r y i n g  d e g re e s  o f  i s o l a t i o n  ( J o n e s  1 9 7 4 ) .  Sons o f  L a b r a d o r  
f i s h e r m e n ,  who were v e r y  i s o l a t e d ,  were compared  w i t h  b oys  
f r o m  a l e s s  i s o l a t e d  f i s h i n g  com m un i ty  i n  S o u th  
N e w fo u n d la n d ,  and w i t h  b o y s  f ro m  t h e  c i t y  o f  S t .  Johns  whose
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f a t h e r s  were o f  t h e  same s o c i o - e c o n o m ic  l e v e l  as  f i s h e r m e n .  
The i s o l a t e d  L a b r a d o r  b o y s  g a v e  s i g n i f i c a n t l y  f e w e r  3 -D  
r e s p o n s e s  t o  t h e  Hudson p i c t u r e s  t h a n  t h e  S t .  Johns  b o y s ;  
t h e  b o y s  f r o m  S o u th  N e w fo u n d la n d  were i n t e r m e d i a t e .  B a i k i e  
( 1 9 7 1 ) ,  u s i n g  a d i f f e r e n t  t e s t ,  a l s o  fo u n d  s i g n i f i c a n t l y  
b e t t e r  p e r c e p t i o n  o f  p i c t o r i a l  d e p th  by a d v a n ta g e d  c h i l d r e n  
o v e r  d i s a d v a n t a g e d  c h i l d r e n  i n  t h e  U .S .  I n  a n o t h e r  s t u d y  
u s i n g  t h e  Hudson T e s t ,  Duncan, G o u r la y  and Hudson ( 1 9 7 3 )  
c o n f i r m e d  t h e  f i n d i n g  o f  a s i g n i f i c a n t  d i f f e r e n c e  be tw een  
B a n tu  and W e s te rn  s u b j e c t s .  They a l s o  fo u n d  s i g n i f i c a n t  
d i f f e r e n c e s  b e tw e en  u r b a n  and r u r a l  Z u lu  and Tsonga,  w i t h  
t h e  re s p o n s e s  o f  t h e  u r b a n  g r o u p  b e in g  more s i m i l a r  t o  t h e  
W e s te rn  r e s p o n s e s .
M u n d y - C a s t l e  ( 1 9 6 6 )  used f o u r  p i c t u r e s  f r o m  t h e  Hudson 
t e s t ,  one had o n l y  o b j e c t  s i z e  as t h e  cue  to  d e p t h ,  two had  ■ 
l i n e a r  p e r s p e c t i v e  and one had i n t e r p o s i t i o n .  He f o u n d  t h a t  
o n l y  one o u t  o f  122 p r i m a r y  s c h o o l  c h i l d r e n  he  t e s t e d  i n  
Ghana gave  c o n s i s t e n t  3D r e s p o n s e s .
K i l b r i d e  and R o b b in s  ( 1 9 6 8 )  used t h e  same f o u r  p i c t u r e s  
as Mundy-  C a s t l e  to  t e s t  t h e  use  o f  t h e  l i n e a r  p e r s p e c t i v e  
cue  w i t h  i n c r e a s e d  e d u c a t i o n a l  l e v e l .  They d i d  t h i s  by  
a s k i n g  523 Baganda s u b j e c t s ,  whose ages  r a n g e d  f r o m  4 t o  75 
y e a r s ,  t o  i d e n t i f y  t h e  ’ r o a d ’ -. , They fo u n d  t h a t  t h e  more 
e d u c a te d  s u b j e c t s  were  b e t t e r  a b l e  t o  i d e n t i f y ,  t h e  r o a d .  
K i l b r i d e ,  R o b b in s  and Freeman ( 1 9 6 8 )  a l s o  f o u n d  t h a t  t h e  cue  
o f  i n t e r p o s i t i o n  was u t i l i s e d  by  s u b j e c t s  at ,  a l o w e r  
e d u c a t i o n a l  l e v e l  t h a n  t h e  c om b ined  c u e s .  I d e n t i f i c a t i o n  o f  
t h e  c u e  does  n o t  im p l y  p e r c e p t i o n  o f  p i c t o r i a l  d e p th  b u t
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rais i d e n t i f i c a t i o n  ( e g .  l a d d e r ,  s nak e )  w o u ld  d e p r i v e  t h e  
s u b j e c t  o f  d e p t h  i n f o r m a t i o n .  The a u t h o r s  do n o t  say  
w h e t h e r  t h e  s u b j e c t s  who m is  i d e n t i f y  t h e  r o a d  were t h e  ones 
who f a i l e d  to  p i c k  up t h e  cu e  o f  i n t e r p o s i t i o n .
Such b l a c k  and w h i t e  o u t l i n e  d r a w i n g s  a r e  p e r h a p s  t h e  
m ost  i m p o v e r i s h e d  o f  t h e  commonly  used m e thods  o f  
r e p r e s e n t a t i o n .  The re  i s  no  t e x t u r e  g r a d i e n t ,  no c o l o u r ,  no 
shadow t o  g i v e  an i m p r e s s i o n  o f  s o l i d i t y .  I n  a d d i t i o n ,  t h e  
h o r i z o n  l i n e  p r o v i d e s  c o n f l i c t i n g  p e r s p e c t i v e  i n f o r m a t i o n ,  
e s p e c i a l l y  i n  H u d s o n 's  p i c t u r e s  1 and 2 .  Hagen and Jones  
(1978 p.  186) have  shown L l o y d  H e l d ' s  p r o j e c t i v e  
e x t r a p o l a t i o n  o f  t h e  e l e p h a n t  i n  one o f  t h e  Hudson p i c t u r e s ;  
t h e  to p  o f  e l e p h a n t ’ s head i s  o n l y  as h i g h  as t h e  h u n t e r ' s  
a r m p i t ,  and t h e  a u t h o r s  ask  w h e t h e r  we a r e  t o  c o n c l u d e  t h a t  
Hudson i n t e n d e d  to  p o r t r a y  a b ab y  e l e p h a n t ,  o r  t h a t  t h e  
a r t i s t  d i d  n o t  do  h i s  sums. I t  must  a l s o  be p o i n t e d  o u t  
t h a t  t h e  t r e e  i s  r a t h e r  s h o r t  i s  r e l a t i o n  to  t h e  s p r e a d  o f  
t h e  f o l i a g e .  A l l  o f  t h e s e  f a c t o r s  t u r n  t h e  i n t e r p r e t a t i o n  
o f  t h e  Hudson d r a w i n g s  i n t o  a c o g n i t i v e  g u e s s i n g  game r a t h e r  
t h a n  a b a s i c  t e s t  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n .  P i c t o r i a l l y  
s o p h i s t i c a t e d  v i e w e r s  o f t e n  v e r b a l i s e  th e s e  f e e l i n g s  when 
f a c e d  w i t h  t h e  Hudson t e s t .
Omar i  and M a c G i n t i e  ( 1 9 7 4 )  a d m i n i s t e r e d  a r e v i s e d  
v e r s i o n  o f  t h e  Hudson t e s t  u s i n g  t h e  same d e p t h  c ues  b u t  
w i t h  f a m i l i a r  c h a r a c t e r s  i n  n e u t r a l  p o s e s .  The s u b j e c t s  were  
T a n z a n ia n  c h i l d r e n  i n  g r a d e s  1 , 3 , 5  and 7 o f  P r im a r y  
s c h o o l .  R e v is e d  v e r s i o n  s c o r e s  we re  h i g h e r  t h a n  t h o s e  f o r  
t h e  Hudson t e s t  p i c t u r e s  and t h e y  i n c r e a s e d  w i t h  g r a d e ;  t h e
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s c o r e s  f o r  t h e  o r i g i n a l  v e r s i o n  were v e r y  l o w  i n  a l l  g r a d e s .  
They a l s o  f o u n d  t h a t  u r b a n  c h i l d r e n  s c o re d  h i g h e r  t h a n  
c h i l d r e n  f r o m  a r u r a l  a r e a .  N o t  o n l y  a re  s c o r e s  s e n s i t i v e  
t o  t h e  p i c t o r i a l  c o n t e n t ,  b u t  a l s o  t o  t h e  w o r d i n g  o f  t h e  
q u e s t i o n .  Omar i  and Cook ( 1 9 7 2 )  found  t h a t  t h e  q u e s t i o n
"W h ic h  i s  ’ f a r t h e r ’ f r o m  t h e  man ?" e l i c i t e d
s i g n i f i c a n t l y  more 3D r e s p o n s e s  t h a n  "W h ich  i s  
• n e a r e r  ’ ............? "
Hagen and Johnson  ( 1 9 7 7 )  c a r r i e d  o u t  a s i m i l a r  k i n d  o f  
s t u d y  i n  A m e r ic a ,  b u t  i n  a d d i t i o n  t o  c o m p a r in g  an A m e r ic a n  
v e r s i o n  o f  t h e  t e s t  w i t h  t h e  A f r i c a n  v e r s i o n ,  t h e y  a l s o  
v a r i e d  t h e  w o r d i n g  o f  t h e  q u e s t i o n s ,  c o m p a r in g  "W h ich  i s  
n e a r e r  t h e  raan (b o y ) ,  t h e  e l e p h a n t  ( g i r l  i n  b l u e  s h i r t )  o r  
t h e  a n t e l o p e  ( g i r l  i n  r e d  s h i r t ) ? "  w i t h  "W h ich  i s  t h e  h u n t e r  
a i m i n g  a t ,  e l e p h a n t  o r  a n t e l o p e ?  (Whom i s  t h e  boy t h r o w i n g  
t o ,  t h e  g i r l  i n  b l u e  o r  t h e  g i r l  i n  r e d ? ) "  T h i s  was done to  
t e s t  H u d s o n 's  a s s u m p t i o n  t h a t  t h e  two q u e s t i o n s  s o l i c i t  
i d e n t i c a l  i n f o r m a t i o n .  S u b j e c t s  were  f i r s t ,  t h i r d  and f i f t h  
g r a d e  c h i l d r e n  f r o m  a B o s to n  a r e a  e l e m e n t a r y  s c h o o l ,  and 
a d u l t s  f r o m  an I n t r o d u c t o r y  P s y c h o lo g y  c o u rs e  a t  B o s to n  
U n i v e r s i t y .  R e s u l t s  i n d i c a t e d  no d e v e l o p m e n t a l  c han ge  w i t h  
g r a d e  w i t h  t h e  A m e r ic a n  v e r s i o n  o f  t h e  p i c t u r e s ,  b u t  a 
g r a d u a l  i n c r e a s e  i n  t h r e e - d i m e n s i o n a l  r e s p o n d in g  w i t h  age to  
t h e  A f r i c a n  p i c t u r e s ,  w h i c h  f a i l e d  t o  r e a c h  a c e i l i n g  even 
i n  c o l l e g e - a g e  a d u l t s .  The A m e r ic a n  s e t  o f  p i c t u r e s  e v ok e d  
more t h r e e - d i m e n s i o n a l  r e s p o n d i n g  t h a n  t h e  A f r i c a n  s e t ;  and 
t h e  two q u e s t i o n s  e l i c i t e d  d i f f e r e n t i a l  r e s p o n d i n g  t o  t h e  
A f r i c a n  s e t ,  w i t h  t h e  ' n e a r e r '  q u e s t i o n  e v o k i n g  more 3D
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r e s p o n d i n g  t h a n  t h e  ' a i m i n g '  ( o r  ' t h r o w i n g ' )  q u e s t i o n .  The 
t y p e  o f  q u e s t i o n  was i r r e l e v a n t  w i t h  t h e  A m e r ic a n  p i c t u r e s .  
The q u e s t i o n  "W h ich  i s  n e a r e r ,  t h e  e l e p h a n t  o r  a n t e l o p e ? "  
evoked  more t h a n  t w o - a n d - a - h a l f  t i m e s  t h e  number  o f  3D 
r e s p o n s e s  evoked  by  t h e  q u e s t i o n  "Who i s  t h e  h u n t e r  a i m i n g  
a t ,  t h e  e l e p h a n t  o r  t h e  a n t e l o p e ? "
W a ld ro n  and G a l l i m o r e  ( 1 9 7 3 )  a l s o  d e v e lo p e d  a t e s t  
based on H u d s o n ' s ,  by s u b s t i t u t i n g  human f i g u r e s .  Each 
scene  p o r t r a y e d  a man and a woman i n  t h e  f o r e g r o u n d ,  and a 
m o t h e r  and c h i l d  i n  t h e  r e a r g r o u n d .  They fo u n d  t h a t  t h e  
Eu ropean  sam p les  ( 7 t h  g r a d e  c h i l d r e n  and R o y a l  A u s t r a l i a n  
Navy a p p l i c a n t s )  e x p e r i e n c e d  l e s s  d i f f i c u l t y  t h a n  i n d i g e n e s  
o f  Papua New G u in e a ,  T o r r e s  S t r a i g h t s  I s l a n d e r s  ( a l s o  RAN 
a p p l i c a n t s )  and A b o r i g i n a l  c h i l d r e n  ( 7 t h  g r a d e ) .
D e re g o w s k i  ( 1 9 6 8 )  fo u n d  t h a t  a s i g n i f i c a n t  p r o p o r t i o n  
o f  Zambian s c h o o lb o y s  and d o m e s t i c  s e r v a n t s  who were j u d g e d  
as 2D p e r c e i v e r s  on t h e  Hudson t e s t  were  a b l e  t o  c o n s t r u c t  
t h r e e - d i m e n s i o n a l  m ode ls  o f  p i c t u r e s  o f  g e o m e t r i c  o b j e c t s .  
The d o m e s t i c  s e r v a n t s  more o f t e n  g a v e  t w o - d i m e n s i o n a l  
r e s p o n s e s  t h a n  t h e  s c h o o lb o y s .  I n  a second e x p e r i m e n t ,  
D e re g o w s k i  ( 1 9 6 9 )  used t h e  same c o n s t r u c t i o n  t a s k  as a 
measure  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n .  He h y p o t h e s i s e d  t h a t  
s u b j e c t s  who were a b l e  to  p e r c e i v e  p i c t o r i a l  d e p th  wou ld  
have  g r e a t e r  d i f f i c u l t y  r e t a i n i n g  and r e p r o d u c i n g  a d r a w in g  
o f  an i m p o s s i b l e  f i g u r e ,  t h e  tw o - p r o n g e d  t r i d e n t .  The 
r e s u l t s  s u p p o r t e d  t h e  h y p o t h e s i s .  Munroe and Munroe ( 1 9 6 9 )  
t e s t e d  L o g o l i  ( E a s t  A f r i c a )  and A m e r ic a n  c h i l d r e n  w i t h  two 
o f  H u d s o n 's  p i c t u r e s  and f i v e  o f  t h e i r  own, o f  d i f f e r e n t
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c o n s t r u c t i o n .  They f o u n d  t h a t  a ' l a r g e  p r o p o r t i o n ’ o f  a 
sam ple  o f  5 t h  and 6 t h  g r a d e  c h i l d r e n  i n  t h e  U .S .  d i d  n o t  
g i v e  f u l l y  t h r e e - d i m e n s i o n a l  r e s p o n s e s .  F o u r  o f  t h e i r  own 
p i c t u r e s  e l i c i t e d  much h i g h e r  r a t e s  o f  3 -D  r e s p o n d i n g  t h a n  
t h e  Hudson p i c t u r e s .  They c o n c l u d e  t h a t  t h e  p r o b l e m  l i e s  i n  
t h e  p i c t u r e s  t h e m s e l v e s .
The Hudson t e s t ,  t h e r e f o r e ,  c a n n o t  be r e g a r d e d  as a 
t e s t  o f  w h e t h e r  an  i n d i v i d u a l  i s  a b l e  t o  p e r c e i v e  a p i c t u r e  
as a t h r e e - d i m e n s i o n a l  r e p r e s e n t a t i o n .  I t  a p p e a r s ,  r a t h e r ,  
t o  c o n s i s t  o f  a d i f f i c u l t  s e t  o f  p i c t u r e s ,  w h ic h  t a p  
s o p h i s t i c a t e d  p i c t o r i a l  s k i l l s  and c o g n i t i v e  r e a s o n i n g  as 
w e l l  as  a t o l e r a n c e  f o r  a r t i s t i c  a b e r r a t i o n .  The q u e s t i o n s  
c o n s i d e r e d  by  Hudson to  be e q u i v a l e n t  a p p e a r  n o t  t o  be ,  and 
t h e  u n f a m i l i a r i t y  o f  t h e  scene s  i n c r e a s e  t h e  d i f f i c u l t y  
e n c o u n t e r e d  by  t h e  s u b j e c t .  F e r e n c z i  ( 1966)  has  c r i t i c i s e d  
t h e  n a t u r e  o f  H u d s o n 's  t e s t  m a t e r i a l ,  e x p e r i m e n t a l  d e s i g n ,  
s a m p l i n g  and t e s t  a d m i n i s t r a t i o n .
Jahoda  and McGurk (1 9 7 4 )  a l s o  g i v e  an e x c e l l e n t  
c r i t i q u e  o f  t h e  Hudson t e s t ,  c o n s i d e r i n g  t h e  p i c t u r e s  
t h e m s e l v e s ,  t h e  q u e s t i o n s  a s k e d ,  and t h e  s c o r i n g  p r o c e d u r e s .  
Comment has  a l r e a d y  been made on t h e  t y p e  o f  p i c t u r e s  used 
by Hudson. H is  q u e s t i o n n i n g  p r o c e d u r e  (Hudson I 9 6 0 )  g i v e s  
o n l y  t h r e e  q u e s t i o n s ,  t h e  ones  a l r e a d y  r e f e r e d  t o  a b o v e .  The 
p u b l i s h e d  v e r s i o n  o f  t h e  t e s t  ha s  a d d i t i o n a l  q u e s t i o n s ;  "Can 
t h e  man see t h e  d e e r ? " ,  "Can t h e  d e e r  see t h e  man?" and "How 
do you  know?"  A s k i n g  t h e  same s e t  o f  q u e s t i o n s  t o  e v e r y  
p i c t u r e  made f o r  a l o n g  and r e p e t i t i o u s  t e s t i n g  s e s s i o n ,  and 
t h i s  w o u ld  c e r t a i n l y  n o t  c o n t r i b u t e  t o  m o t i v a t i o n  o f  t h e
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s u b j e c t s .
Jahoda and McGurk a l s o  c o n s i d e r e d  c a r e f u l l y  t h e  
s o - c a l l e d  ' r e p l i c a t i o n s '  o f  H u d s o n 's  w o rk  ( b y  M u n d y - C a s t l e  
1 96 6 , K i l b r i d e ,  R o b b in s  and Freeman 1968,  Ho lmes 1963 ,  and 
D e re g o w s k i  1968 ) ,  and t h e y  c o n c l u d e  t h a t  t h e  r e s u l t s  a r e  
i n c o m p a r a b le  because  o f  t h e  d i v e r s i t y  o f  p i c t u r e s  s e l e c t e d  
and s c o r i n g  p r o c e d u r e s  u s e d .  They s e t  o u t  t o  t e s t  t h e  two 
p r o p o s i t i o n s  e m e rg in g  f r o m  t h e  r e s u l t s  o f  t h e  work  t h e y  
r e v i e w e d ,  namely  t h a t  1) B l a c k  A f r i c a n  c h i l d r e n  l a g  b e h in d  
w h i t e  c h i l d r e n  i n  t h e i r  a c q u i s i t i o n  o f  p i c t o r i a l  d e p t h  
p e r c e p t i o n  (Hudson I 9 6 0 ,  1962a)  and 2 )  A m a j o r i t y  o f  A f r i c a n  
p r i m a r y  s c h o o l  c h i l d r e n  f a i l  t o  r e s p o n d  to  d e p th  cues  i n  
p i c t u r e s  (Hudson 1962b,  M u n d y - C a s t l e  1966,  K i l b r i d e  e t  a l .  
1 96 8 ).
P r i m a r y  s c h o o l  c h i l d r e n  i n  S c o t l a n d  and Ghana were 
t e s t e d  on th e  Hudson T e s t  and a b l a c k - a n d - w h i t e  v e r s i o n  o f  
t h e  c o l o u r e d  t e s t  d e v e lo p e d  by  t h e  a u t h o r s  and d e s c r i b e d  i n  
t h e  p r e v i o u s  s e c t i o n  o f  t h i s  C h a p t e r .  The new t e s t  i n v o l v e d  
l i t t l e  v e r b a l i s a t i o n  by  t h e  s u b j e c t ,  who was r e q u i r e d  to  
make h i s  r e s p o n s e  w i t h  m ode ls  p l a c e d  on a h o r i z o n t a l  
r e s p o n s e  b o a rd  (s e e  C h a p t e r  F i v e  f o r  a f u l l  d e s c r i p t i o n  o f  
t h e i r  t e s t i n g  m e th o d ) .  The r e s u l t s  w i t h  t h e  Hudson t e s t  
were s i m i l a r  t o  t h o s e  o b t a i n e d  e a r l i e r  by M u n d y - C a s t l e
( 1 9 6 6 ) and,  on t h e  one c l a s s  w i t h  c o m p a ra b le  d a t a ,  O f o r i  
( 1 9 7 0 ) i n  Ghana. I n  S c o t l a n d ,  t h e  two y o u n g e r  g r o u p s  o f  
S c o t t i s h  c h i l d r e n  d i d  n o t  s c o r e  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  
c h a n c e ,  b u t  t h o s e  i n  P r im a r y  6 s c o r e d  s i g n i f i c a n t l y  above 
c h a n c e .  W i t h  t h e  Jahoda-M cG urk  t e s t ,  a l l  g r o u p s  o f  s u b j e c t s
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Figure 2. Examples o f  p ic tu re s  f rom Jahoda and McGuifc 19?4c, p . 261.
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s c o r e d  s i g n i f i c a n t l y  ab o ve  c h a n c e ;  t h e r e  was a s i g n i f i c a n t  
c u l t u r e  e f f e c t ,  w i t h  S c o t t i s h  c h i l d r e n  s c o r i n g  h i g h e r  t h a n  
G h a n a ia n .
S c o re s  f r o m  a s m a l l  g r o u p  o f  a d u l t s  i n  S c o t l a n d  showed 
s i m i l a r  l e v e l s  o f  p e r f o r m a n c e  on t h e  two t e s t s  b u t  
a p p a r e n t l y  no im p r o v e m e n t  o v e r  t h e  c h i l d r e n  i n  P r im a r y  
s t a n d a r d  6 on t h e  new t e s t .  The a u t h o r s  c o n c l u d e  t h a t  t h e  
new t e s t  t a p s  s k i l l s  w h i c h  a r e  a c q u i r e d  r e l a t i v e l y  e a r l y  and 
t h e r e  i s  t h e r e f o r e  l i t t l e  im p ro v e m e n t  beyond t h e  b e g i n n i n g  
o f  p r i m a r y  s c h o o l ,  w h e re as  t h e  Hudson t e s t  t a p s  an 
i n f e r e n t i a l  s k i l l  and i s  h e a v i l y  d e p e n d e n t  on  v e r b a l  
u n d e r s t a n d i n g ;  b o t h  o f  t h e s e  c o n t i n u e  to  d e v e lo p  w e l l  beyond 
t h e  p r i m a r y  l e v e l .
Jahoda and McGurk used t h e  c o l o u r e d  v e r s i o n  o f  t h e i r  
t e s t  i n  a c r o s s - c u l t u r a l  s t u d y  i n v o l v i n g  sa m p le s  f r o m  
s e v e r a l  c o u n t r i e s ,  and t h e y  used t h e  b l a c k - a n d - w h i t e  v e r s i o n  
i n  an i n v e s t i g a t i o n  o f  t h e  e f f i c a c y  o f  d i f f e r e n t  c u e s  t o  
d e p th  i n  S c o t l a n d  and Ghana (McGurk  and Jahoda 1 9 7 5 ) .  The 
wo rk  w i t h  t h e  b l a c k  and w h i t e  s e t  w i l l  be r e p o r t e d  f i r s t .  
T h i s  c o n s i s t e d  o f  f o u r  s e r i e s  o f  e i g h t  p i c t u r e s ,  each s e r i e s  
p o r t r a y i n g  a d i f f e r e n t  d e p t h  cue .  Each p i c t u r e  showed two 
f i g u r e s  d i a g o n a l l y  p o s i t i o n n e d ,  as b e f o r e ,  and t h e r e  were 
e i t h e r  two ’ l a d i e s ' ,  two ' g i r l s '  o r  one ' l a d y '  and one 
’ g i r l ’ . The t a s k  was t o  s e l e c t  t h e  a p p r o p r i a t e  m ode l  d o l l  
and p l a c e  i t  i n  t h e  c o r r e c t  s p a t i a l  p o s i t i o n  on a r e s p o n s e  
b o a r d .  The f o u r  c u e s  were  e l e v a t i o n  a l o n e  ( E ) ,  e l e v a t i o n  
p l u s  t e x t u r e  g r a d i e n t  ( T ) ,  e l e v a t i o n  p l u s  l i n e a r  p e r s p e c t i v e  
( L ) ,  and a l l  t h r e e  c u e s  t o g e t h e r  (M ) .  The s u b j e c t s  were  128
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S c o t t i s h  c h i l d r e n  f r o m  a day n u r s e r y  and a p r i m a r y  s c h o o l  i n  
G lasgow  and 80 G h a n a ia n  c h i l d r e n  f r o m  t h e  S t a f f  V i l l a g e  
P r i m a r y  s c h o o l  a t t a c h e d  to  t h e  U n i v e r s i t y  o f  Ghana a t  Lagon .  
The r e s u l t s  showed e l e v a t i o n  a l o n e  to  be t h e  l e a s t  e f f e c t i v e  
cue  t o  d e p t h ,  w i t h  t h e  o t h e r  t h r e e  c u e s  s i g n i f i c a n t l y  more 
e f f e c t i v e ,  b u t  n o t  s i g n i f i c a n t l y  d i f f e r e n t  f r o m  one  a n o t h e r  
f o r  t h e  S c o t t i s h  s a m p le .  The M c o n d i t i o n  was s i g n i f i c a n t l y  
more e f f e c t i v e  t h a n  t h e  T and L c o n d i t i o n s  f o r  t h e  G ha n a ia n  
s a m p le .  T h e i r  r e s u l t s  a r e  p r e s e n t e d  by  age ,  and as  t h e  
S c o t t i s h  and G h a n a ia n  c h i l d r e n  were n o t  m a tched  f o r  a g e ,  i t  
i s  d i f f i c u l t  t o  make c o m p a r i s o n s .  However ,  t h e  a u t h o r s  
r e p o r t  t h a t  an  a n a l y s i s  o f  v a r i a n c e  i n v o l v i n g  t h e  t h r e e  
s u b g ro u p s  f r o m  each  sam ple  w i t h  y e a r s  o f  s c h o o l i n g  i n  common 
showed h i g h l y  s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  c u l t u r e s .
They s t r e s s ,  h o w e v e r ,  t h a t ,  even  f o r  t h e  y o u n g e s t  s u b j e c t s  (4 
y e a r s  i n  S c o t l a n d ,  7 y e a r s  i n  Ghana) t h e  s c o r e s  were  
s i g n i f i c a n t l y  above  c h a n c e .  T h e re  i s  r e a s o n  t o  s u s p e c t  t h a t  
t h e r e  i s  s o m e t h in g  a b o u t  t h e  Jahoda-M cG urk  p i c t u r e s  w h ic h  
enh ances  t h e  t e n d e n c y  t o  t h r e e - d i m e n s i o n a l  r e s p o n d i n g .
B e f o r e  c o n s i d e r i n g  t h e  r e m a i n d e r  o f  t h e i r  f i n d i n g s  i n  o t h e r  
c o u n t r i e s  t h r o u g h  t h e  use  o f  t h e i r  t e s t ,  i t  m i g h t  be 
w o r t h w h i l e  p a u s in g  t o  c o n s i d e r  t h e  p r o b le m .
I f  one c o n s i d e r s  t h e  exam p le  i l l u s t r a t e d  i n  f i g u r e  2 o f  
t h e  a d u l t  i n  b o t h  t h e  f o r e g r o u n d  and r e a r g r o u n d  p o s i t i o n s ,  
i t  becomes o b v i o u s  t h a t  t h e  p r o p o r t i o n s  o f  t h e  f i g u r e s  abo ve  
and b e lo w  t h e  h o r i z o n  l i n e  i m p l i e d  by t h e  t e r m i n a t i o n  o f  t h e  
t e x t u r e  g r a d i e n t  a r e  n o t  e q u a l .  T h i s  o f f e n d s  a r u l e  o f  
p e r s p e c t i v e  d r a w i n g  d e a l t  w i t h  i n  t h e  f i r s t  s e c t i o n  o f  t h i s
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c h a p t e r ,  w h ic h  i s  t h a t  f o r  d r a w i n g s  o f  two f i g u r e s  o f  e q u a l  
h e i g h t ,  t h e  p r o p o r t i o n s  o f  each  above  and b e lo w  t h e  h o r i z o n  
l i n e  a r e  c o n s t a n t  w i t h  i n c r e a s i n g  d i s t a n c e .  The g r e a t e r  
p r o p o r t i o n  o f  t h e  r e a r g r o u n d  f i g u r e  above  t h e  i m p l i e d  
h o r i z o n  makes t h a t  f i g u r e  a p p e a r  l a r g e r ,  and t h e r e f o r e  
i n c r e a s e s  t h e  te n d e n c y  f o r  i t  t o  be re s p o n d e d  t o  as  ' a d u l t ' .  
O n ly  two s e t s  o f  p i c t u r e s  h a v e  s t r o n g l y  i m p l i e d  h o r i z o n s ,  
t h e  two w i t h  t e x t u r e  g r a d i e n t ,  and i f  h o r i z o n  i n f o r m a t i o n  
was e n h a n c i n g  t h e  a c c u r a c y  o f  s i z e  s c o r e s ,  s i g n i f i c a n t l y  
more a c c u r a t e  s i z e  s c o r e s  w o u ld  be e x p e c te d  f o r  t h o s e  two 
s e t s  t h a n  f o r  t h e  s e t s  w i t h  o n l y  e l e v a t i o n  and l i n e a r  
p e r s p e c t i v e .  The a u t h o r s  d i d  f i n d  s i g n i f i c a n t l y  g r e a t e r  
a c c u r a c y  o f  s i z e  s c o r e s  w i t h  t h e  a d d i t i o n  o f  t e x t u r e  
g r a d i e n t  t o  e l e v a t i o n  a l o n e ,  b u t  t h e y  a l s o  f o u n d  t h a t  t h e  
a d d i t i o n  o f  l i n e a r  p e r s p e c t i v e  i n c r e a s e d  a c c u r a c y  t o  t h e  
same e x t e n t .  T h i s  p o i n t  r e m a in s  open  t o  q u e s t i o n .
A more e x t e n s i v e  i n v e s t i g a t i o n  was c o n d u c t e d  i n  
s e v e r a l  c o u n t r i e s  u s i n g  t h e  c o l o u r e d  v e r s i o n  o f  t h e  t e s t  
( J a h o d a  and McGurk 1974a and b ) .  A l t h o u g h  t h i s  t h e s i s  i s  
n o t  c o n c e rn e d  w i t h  p e r c e p t i o n  o f  d e p t h  i n  c o l o u r e d  p i c t u r e s ,  
t h e i r  f i n d i n g s  w i l l  be  b r i e f l y  su m m a r is e d .  The t e s t  
i n v o l v e d  e s s e n t i a l l y  t h e  same t a s k  as b e f o r e ,  b u t  t h e r e  were 
o n l y  t h r e e  s e t s  o f  t e s t  p i c t u r e s ;  t h e  ' g r a s s '  c o n d i t i o n  had 
o n l y  t h e  cu e  o f  e l e v a t i o n ,  t h e  ' p a t h '  c o n d i t i o n  h a d ,  i n  
a d d i t i o n ,  t h e  l i n e a r  p e r s p e c t i v e  c u e  p r o v i d e d  by  a p a t h  
a l o n g  w h ic h  t h e  f i g u r e s  we re  w a l k i n g ;  and t h e  ' f e n c e '  
c o n d i t i o n  had an  a d d i t i o n a l  l i n e a r  p e r s p e c t i v e  c u e  p r o v i d e d  
by t h e  f e n c e  n e x t  t o  t h e  p a t h .  The f e n c e  g a v e  an a d d i t i o n a l
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c o m p a r i s o n  measure  o f  h e i g h t  o f  t h e  f i g u r e s  p r o v i d i n g  t h a t  
t h e  s i m p l e  a s s u m p t i o n  was made t h a t  t h e  h e i g h t  o f  t h e  f e n c e  
was i n v a r i a n t .  T e s t i n g  p r o c e d u r e  was as  b e f o r e ,  and sam p le s  
o f  S c o t t i s h ,  Z imbabwean and Hong Kong u r b a n  and b o a t  
c h i l d r e n  were com pa red .  I n  S c o t l a n d  t h e r e  was a s i g n i f i c a n t  
m a in  e f f e c t  f o r  age  ( s i z e  s c o r e s )  and a s i g n i f i c a n t  i n c r e a s e  
i n  a c c u r a c y  w i t h  i n c r e a s e  i n  t h e  number  o f  c u e s  t o  d e p t h .
The age e f f e c t s  were  n o t  f o u n d  i n  t h e  two Hong Kong s a m p le s ,  
b u t  a m a in  e f f e c t  f o r  s c h o o l i n g  was fo u n d  i n  t h e  Z imbabwean 
s a m p le .  The e f f e c t  f o r  c o n d i t i o n  was s i g n i f i c a n t  i n  a l l  
f o u r  s a m p le s .  The a bs e nc e  o f  m a in  e f f e c t s  f o r  age  i n  t h e  
Hong Kong s am p le s  i s  s u r p r i s i n g .  F o r  t h e  b o a t  c h i l d r e n ,  i t  
c o u l d  be t h e  l a c k  o f  e d u c a t i o n  -  t h e  a u t h o r s  do  n o t  g i v e  
e x a c t  i n f o r m a t i o n  a b o u t  t h e  s c h o o l  s t a t u s  o f  t h e  b o a t  
c h i l d r e n ,  b u t  do  say t h a t  t h e  c h i l d r e n  do n o t  u s u a l l y  s t a r t  
s c h o o l  u n t i l  age  seven ,  i f  a t  a l l .
What i s  i m p o r t a n t  i n  t h e  p r e s e n t  c o n t e x t  i s  t h a t  t h e  
Zimbabwean c h i l d r e n  w i t h  f o u r  y e a r s  o f  s c h o o l i n g  were n o t  as  
b ac k w a rd  i n  t h e i r  u t i l i s a t i o n  o f  p i c t o r i a l  c u e s  as  
p o s t u l a t e d  by  Hudson. T h e i r  s i z e  s c o r e s  were  o f  t h e  same 
o r d e r  o f  m a g n i t u d e  ( a l t h o u g h  s l i g h t l y  l o w e r )  t h a n  th o s e  o f  
t h e  e i g h t - y e a r  o l d  S c o t t i s h  c h i l d r e n .  O b v i o u s l y ,  no d i r e c t  
c o m p a r i s o n  c a n  be made w i t h  H u d s o n 's  r e s u l t s  b eca use  o f  t h e  
d i f f e r e n t  t e s t i n g  p r o c e d u r e  and p i c t u r e s .  I t  can  be 
s u g g e s te d  t h a t  t h e  t a s k s  a r e  o f  a d i f f e r e n t  o r d e r  o f  
d i f f i c u l t y ,  H u d s o n 's  p i c t u r e s  b e i n g  h i g h l y  im p o v e r i s h e d  and 
u n f a m i l i a r ,  t h o s e  o f  Jahoda and McGurk b e i n g  more r e a l i s t i c  
and i n c l u d i n g  t h e  use  o f  c o l o u r  and s o l i d i t y  o f  f i g u r e s .
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U s in g  a d i f f e r e n t  t e c h n i q u e ,  S h u k la  and S in h a  ( 1 9 7 4 ) ,  
S in h a  and S h u k la  ( 1 9 7 4 )  s e p a r a t e d  t h e  v a r i o u s  p i c t o r i a l  c ues  
t o  d e p t h  i n  seven s u b t e s t s  o f  b l a c k  and w h i t e  d r a w i n g s .
They made s e t s  o f  f i v e  c a r d s  f o r  each o f  s even  c u e s ;  
i n t e r p o s i t i o n ,  r e l a t i v e  s i z e ,  t e x t u r e  g r a d i e n t ,  s h a d in g ,  
l i n e a r  p e r s p e c t i v e ,  a e r i a l  p e r s p e c t i v e  and m u l t i p l e  c u e s .
Two p o i n t s  on each p i c t u r e  were shown to  S and he was asked  
t o  say w h ic h  o f  t h e  two l o o k e d  f a r t h e r  away. S i x  p a i r s  o f  
p o i n t s  we re  i n d i c a t e d  f o r  each  p i c t u r e .  They f o u n d  t h a t  
c ues  o f  i n t e r p o s i t i o n ,  r e l a t i v e  s i z e  and t e x t u r e  g r a d i e n t  
were used more e f f e c t i v e l y  by  t h e  y o u n g e r  c h i l d r e n .  W i t h  
i n c r e a s i n g  age came more e f f e c t i v e  u t i l i z a t i o n  o f  l i n e a r  
p e r s p e c t i v e ,  a e r i a l  p e r s p e c t i v e  and s h a d in g ,  b u t  t h e s e  
r e m a in e d  l e s s  e f f e c t i v e  t h a n  t h e  o t h e r  t h r e e .  H a l f  o f  t h e i r  
s u b j e c t s  were  o rp h a n a g e  c h i l d r e n  and t h e  o t h e r  h a l f  were  
f r o m  a n u r s e r y  s c h o o l  and t h e  r e s u l t s  showed t h a t ,  w h i l e  t h e  
y o u n g e s t  c h i l d r e n  (3 t o  4 y e a r s )  f r o m  b o t h  e n v i r o n m e n t s  were  
a l m o s t  e q u a l l y  l a c k i n g  i n  p r o f i c i e n c y  ( s c o r e s  f o r  4 o f  t h e  
d e p th  cues  were b e lo w  c h a n c e  l e v e l ) ,  t h e  n u r s e r y  s c h o o l  
c h i l d r e n  im p ro v e d  f a s t e r  t h a n  t h e  o rp h a n a g e  c h i l d r e n  w i t h  
age .  S h u k la  and S in h a  made no a t t e m p t  t o  compare  
p e r f o r m a n c e  on t h e i r  own s e t  o f  p i c t u r e s  w i t h  p e r f o r m a n c e  on 
any o t h e r s .  A u ld  ( 1 9 7 3 ) ,  u s i n g  o n l y  t h r e e  o f  S h u k l a ' s  
p i c t u r e s  i n  each s e t ,  found  t h a t  S c o t t i s h  Ss a t  a l l  age 
l e v e l s  (4  y e a r s - a d u l t )  s c o r e d  s i g n i f i c a n t l y  above  c h a n c e  on 
a l l  c ues  e x c e p t  f o r  t h e  4 y e a r  o l d s  on a e r i a l  p e r s p e c t i v e  
and t h e  4 - 5  y e a r  o l d s  on s h a d in g .  He f o u n d  t h a t  t h e  cues  
were used  i n  t h e  f o l l o w i n g  d e v e lo p m e n t a l  o r d e r :  t e x t u r e ,
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l i n e a r  p e r s p e c t i v e ,  m u l t i p l e ,  s i z e ,  i n t e r p o s i t i o n ,  a e r i a l  
p e r s p e c t i v e  and s h a d i n g .  I n  g e n e r a l  t h e  S c o t t i s h  c h i l d r e n  
he t e s t e d  p e r f o r m e d  b e t t e r  t h a n  t h e  I n d i a n  c h i l d r e n  t e s t e d  
by S h u k la  and S in h a .  A u ld  a l s o  t e s t e d  s u b j e c t s  w i t h  a 
m o d i f i e d  s e t  o f  p i c t u r e s  d e p i c t i n g  one c i r c l e  and one 
t r i a n g l e ,  one b l a c k  and one w h i t e ,  and w i t h  l i n e a r  
p e r s p e c t i v e ,  t e x t u r e ,  o v e r l a p  and m u l t i p l e  c u e s .  Ss were 
asked  w h ic h  o f  t h e  g e o m e t r i c a l  shap es  was n e a r e r .  The 
r e s u l t s  d i d  n o t  c o n f i r m  t h e  f i n d i n g s  w i t h  t h e  S h u k la  
m a t e r i a l  f o r  t h e  young  c h i l d r e n ,  and t h e r e  was no 
s i g n i f i c a n t  i n f l u e n c e  o f  c u e s  f o r  t h e  4 y e a r  o l d s .
P o s t - t e s t s  we re  p e r f o r m e d  i n  o r d e r  t o  f i n d  o u t  i f  s u b j e c t s  
u n d e r s t o o d  t h e  i n s t r u c t i o n s  and t h e  4, y e a r  o l d s '  p e r f o r m a n c e  
on t h e  m o d i f i e d  t e s t  was fo u n d  to  be r e l a t e d  t o  t h e i r  
c o m p r e h e n s io n  o f  t h e  c o n c e p t  o f  ' n e a r n e s s ' .
Summary
W e s te rn  a d u l t s  a r e  h i g h l y  a c c u r a t e  i n  t h e i r  e s t i m a t i o n s  
o f  s i z e  and d i s t a n c e  i n  p h o t o g r a p h s ,  b o t h  u n d e r  b i n o c u l a r  
v i e w i n g  c o n d i t i o n s  and u n d e r  r e s t r i c t e d  c o n d i t i o n s  o f  
m o n o c u la r  v i e w i n g  w i t h  t h e  head s t a t i o n a r y .  T h e y ' t h u s  
d i s p l a y  an a b i l i t y  t o  pay  a t t e n t i o n  to  t h e  m o n o c u la r ,  o r  
s t a t i c ,  d e p th  cues  and use them t o  e s t i m a t e  s i z e  and 
d i s t a n c e .  W es te rn  c h i l d r e n  ha v e  been shown to  be s e n s i t i v e  
t o  some c ues  t o  d e p t h  i n  p i c t u r e s .  L i n e a r  p e r s p e c t i v e  has  
been shown to  e l i c i t  r e s p o n s e s  i n d i c a t i n g  p i c t o r i a l  d e p th  
p e r c e p t i o n  i n  c h i l d r e n  as  young  as 3 y e a r s  o f  age  when t h e
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d r a w in g  was f a i t h f u l  t o  t h e  r e a l  s c ene  and t h e  cu e  was 
i n d i c a t e d  by more t h a n  j u s t  two l i n e s .  O l s o n ' s  ( 1 9 7 5 )  
r e s u l t s  i n d i c a t e  t h a t  3 -  and 5 -  y e a r  o l d  c h i l d r e n  a r e  
s e n s i t i v e  to  i n t e r p o s i t i o n  and h e i g h t  i n  t h e  p i c t u r e  p l a n e .  
C h i l d r e n  c a n  a l s o  use  s h a d in g  and shadows as  c ues  t o  d e p t h  
b u t  t h e i r  j u d g e m e n ts  a r e  more s e n s i t i v e  t h a n  t h o s e  o f  a d u l t s  
t o  t h e  o r i e n t a t i o n  o f  t h e  p i c t u r e .
C r o s s - c u l t u r a l  s t u d i e s  h a v e  on t h e  w ho le  i n d i c a t e d  a 
l e s s e r  r e s p o n s i v e n e s s  t o  d e p t h  cues  by  n o n - W e s t e r n  t h a n  
W e s te rn  s u b j e c t s .  However ,  p a r t  o f  t h i s  d i f f e r e n c e  a p p e a r s  
t o  l i e  i n  t h e  t y p e  o f  p i c t u r e  used  i n  t e s t i n g  
n o n - W e s t e r n e r s .  H u d s o n 's  t e s t  has  been w i d e l y  used ,  b o t h  i n  
i t s  o r i g i n a l  f o r m  and i n  m o d i f i e d  v e r s i o n s .  C r i t i c i s m s  o f  
t h e  Hudson t e s t  were  p r e s e n t e d ,  and i t  was shown t h a t  
m o d i f i e d  v e r s i o n s  o f  t h e  t e s t  h a v e  p ro d u c e d  g r e a t e r  
p e r c e p t i o n  o f  d e p t h  t h a n  t h e  o r i g i n a l ,  by u s i n g  more 
f a m i l i a r  c o n t e n t  and by  a l t e r a t i o n s  i n  t h e  w o r d i n g  o f  t h e  
q u e s t i o n s .  I t  was c o n c lu d e d  t h a t  t h e  Hudson t e s t  t a p s  
r a t h e r  s o p h i s t i c a t e d  p i c t o r i a l  s k i l l s  and i s  t h e r e f o r e  n o t  a 
s u i t a b l e  i n d i c a t o r  o f  w h e t h e r  s u b j e c t s  a r e  a b l e  to  p e r c e i v e  
p i c t o r i a l  d e p t h .  However ,  t h i s  does n o t  i n v a l i d a t e  t h e  
c o m p a r i s o n s  made w i t h  t h e  t e s t ,  as l o n g  as t h e  l e v e l  o f  
s k i l l  r e q u i r e d  i s  b o r n  i n  m in d .  The re  h a v e  been i n d i c a t i o n s  
t h a t  i n d i v i d u a l s  f r o m  i s o l a t e d  o r  l e s s  a d v a n ta g e d  
s u r r o u n d i n g s  h a v e  g r e a t e r  d i f f i c u l t y  w i t h  t h e - t e s t ,  and t h i s  
i n d i c a t e s  a h i g h  l e v e l  o f  p i c t o r i a l  s o p h i s t i c a t i o n  among t h e  
advan t a g e d .
D e r e g o w s k i ' s  ( 1 9 6 8 )  c o n s t r u c t i o n  t a s k  and t h e
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J ahoda-M cG urk  ( 1 9 7 4 )  t e s t  b o t h  e l i c i t e d  g r e a t e r  e v i d e n c e  o f  
p i c t o r i a l  d e p t h  p e r c e p t i o n  t h a n  t h e  Hudson t e s t ,  b u t  
D e re g o w s k i  fo u n d  more 3 - d i m e n s i o n a l  r e s p o n s e s  among t h e  
Zambian s c h o o lb o y s  he t e s t e d  t h a n  among t h e  l e s s  e d u c a te d  
d o m e s t i c  s e r v a n t s ,  and Jahoda and McGurk fo u n d  g r e a t e r  
a c c u r a c y  o f  s i z e  ju d g e m e n ts  among t h e i r  S c o t t i s h  Ss t h a n  
among t h e i r  G h a n a ia n  Ss. The c r o s s - c u l t u r a l  r e p l i c a t i o n s  
p e r f o r m e d  by Jahoda and McGurk (,1974a) showed t h a t  
Zimbabwean c h i l d r e n  d i s p l a y e d  e v i d e n c e  o f  p e r c e p t i o n  o f  
p i c t o r i a l  d e p t h ,  a l t h o u g h  t h e i r  e s t i m a t i o n s  o f  s i z e  were 
r a t h e r  l e s s  a c c u r a t e  t h a n  th o s e  o f  t h e  S c o t t i s h  and u r b a n  
Hong Kong c h i l d r e n  t e s t e d .
The re  i s  room f o r  f u r t h e r  work  on t h e  r e l a t i v e  e f f i c a c y  
o f  d e p th  cues i n  e l i c i t i n g  p i c t o r i a l  d e p t h  p e r c e p t i o n  i n  
n o n - W e s t e r n e r s ,  and f o r  a f u r t h e r  c o n s i d e r a t i o n  o f  t h e  
p i c t u r e s  and p r o c e d u r e s  used i n  t h e  above s t u d i e s ,  i n  o r d e r  
t o  u n r a v e l  t h e  f e a t u r e s  t h a t  l e a d  to  one t e s t  e l i c i t i n g  
f e w e r  r e s p o n s e s  i n d i c a t i n g  p e r c e p t i o n  o f  p i c t o r i a l  d e p th  
t h a n  a n o t h e r .
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CHAPTER THREE
C o n s ta n c y  e f f e c t s  w i t h  o b j e c t s  and p i c t u r e s
Some o f  t h e  d a t a  on p e r c e p t i o n  o f  s i z e  and d e p th  i n  
p i c t u r e s  has  been g a t h e r e d  i n  work  on s i z e  c o n s t a n c y  
e f f e c t s .  I t  i s  t h e r e f o r e  a p p r o p r i a t e  t o  summar ise  t h e  work  
on c o n s t a n c y  e f f e c t s  i n  p i c t u r e s .  However ,  as t h e  work  i s  
f r a g m e n t e d ,  i t  i s  h e l p f u l  t o  do  t h i s  a g a i n s t  a b a c k g ro u n d  o f  
t h e  d e v e lo p m e n t  o f  s i z e  c o n s t a n c y  o f  o b j e c t s  i n  t h e  r e a l  
w o r l d .
The f i r s t  p a r t  o f  t h i s  c h a p t e r  b r i e f l y  sum m ar ises  t h e  
wo rk  on th e  d e v e lo p m e n t  o f  s i z e  and shape c o n s t a n c y  i n  
W e s t e r n e r s .  Work on s i z e  and shape c o n s t a n c y  i n  A f r i c a  i s  
t h e n  r e v i e w e d ,  and t h e  t h i r d  s e c t i o n  d e a l s  w i t h  t h e  work  on 
s i z e  c o n s t a n c y  i n  p i c t u r e s .  F i n a l l y ,  D e r e g o w s k i ’ s f i n d i n g s  
f r o m  e x p e r i m e n t s  on i m p l i c i t  c o n s t a n c y  a re  p r e s e n t e d .
S i z e  and shape c o n s t a n c y
W o h l w i l l  ( i 9 6 0 ) sum mar ised  t h e  e a r l y  wo rk  on t h e  
d e v e lo p m e n t  o f  s i z e  and shape c o n s t a n c y .  He c i t e s  a number 
o f  s t u d i e s  w h ic h  show t h a t  s i z e  c o n s t a n c y  i n c r e a s e s  w i t h  
age ,  a l t h o u g h  s e v e r a l  v a r i a b l e s  ( i n s t r u c t i o n s  t o  t h e  
s u b j e c t ,  d i s t a n c e  and s e p a r a t i o n  o f  t h e  t e s t  o b j e c t s ,  
adequacy  o f  c u e s  t o  d e p t h )  may a f f e c t  t h e  d e g re e  o f
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c o n s t a n c y .  B e r y l ’ s ( 1 9 2 6 )  c a r e f u l  i n v e s t i g a t i o n ,  u s i n g  t h e  
method o f  c o n s t a n t  s t i m u l i  and i n c l u d i n g  a v a r i a t i o n  o f  t h e  
d i s t a n c e  be tw e en  s t a n d a r d  and v a r i a b l e  i s  p a r t i c u l a r l y  
i n t e r e s t i n g  because  i t  i n c l u d e s  r e s u l t s  f r b m  c h i l d r e n  aged 2 
y e a r s  up to  a d u l t s .  The r e s u l t s  show a f a i r l y  r e g u l a r  t r e n d  
t o w a r d s  i n c r e a s i n g  c o n s t a n c y  w i t h  age, w i t h  10 y e a r  o l d  
c h i l d r e n  and a d u l t s  r e a c h i n g  n e a r  p e r f e c t  c o n s t a n c y .  The re  
was no t r a c e  o f  o v e r c o n s t a n c y  i n  t h e  a d u l t s ,  b u t  t h e  
e x p e r i m e n t a l  c o n d i t i o n s  o f  s t a n d a r d  n e a r  and v a r i a b l e  f a r ,  
t e n d  t o  r e d u c e  c o n s t a n c y .  B e r y l  fo u n d  a l o s s  o f  c o n s t a n c y  
i n  young c h i l d r e n  w i t h  i n c r e a s e d  d i s t a n c e  o f  t h e  s t i m u l u s  
o b j e c t .  T h i s  f i n d i n g  i s  s u b s t a n t i a t e d  i n  a l a t e r  s t u d y  by  
Z e i g l e r  and L e i b o w i t z  ( 1 9 5 7 ) .
One i m p o r t a n t  v a r i a b l e  i n  s i z e  c o n s t a n c y  ju d g e m e n ts  
a p p e a r s  t o  be t h e  p o s i t i o n  o f  t h e  s t a n d a r d  and t h e  v a r i a b l e  
r e l a t i v e  to  t h e  s u b j e c t .  A k i s h i g e  ( 1 9 3 7 )  and P i a g e t  and 
L a m b e r c i e r  (1 9 4 3 b ,  1951a and 1956a)  fo u n d  g r e a t e r  c o n s t a n c y  
when t h e  s t a n d a r d  was i n  t h e  f a r  p o s i t i o n .  A n o t h e r  
i m p o r t a n t  v a r i a b l e  i s  t h e  i n s t r u c t i o n s  g i v e n  t o  s u b j e c t s  
( G i l i n s k y ,  1955;  C a r l s o n ,  1962;  E p s t e i n ,  1963 ;  C a r l s o n  and 
Tassone,  1 9 6 7 ) .  ’ O b j e c t i v e ’ i n s t r u c t i o n s  s t r e s s  t h e  a c t u a l  
p h y s i c a l  s i z e  o f  t h e  s t a n d a r d  o b j e c t  and s u b j e c t s  a r e  asked  
t o  match  t h e  v a r i a b l e  t o  t h e  o b j e c t ' s  a c t u a l  s i z e .
' R e t i n a l '  i n s t r u c t i o n s  s t r e s s  t h e  s i z e  as i t  ^appears  t o  be 
a t  t h e  eye ,  an o b j e c t  a t  a d i s t a n c e  l o o k i n g  s m a l l e r  t h a n  a 
n e a r e r  o b j e c t .  G i l i n s k y  ( 1955)  found  t h a t  ' o b j e c t i v e '  
i n s t r u c t i o n s  gave  m a tch es  i n  s i z e  w h ic h  i n c r e a s e d  w i t h
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d i s t a n c e ,  e x c e e d in g  s i z e  c o n s t a n c y ,  w hereas  ’ r e t i n a l *  
i n s t r u c t i o n s  gave  m a tch es  w h ic h  d e c re a s e d  as d i s t a n c e  
i n c r e a s e d .  The f u n c t i o n  f o r  t h e  l a t t e r  was i n t e r m e d i a t e  
be tween  t h e  f u n c t i o n  f o r  s i z e  c o n s t a n c y  and t h e  f u n c t i o n  f o r  
m a tc h e s  o f  r e t i n a l  im age  o r  v i s u a l  a n g l e .
An i n d i c a t i o n  t h a t  young c h i l d r e n  c a n  n o t  v a r y  t h e i r  
m a tc h e s  a c c o r d i n g  t o  i n s t r u c t i o n s  comes f ro m  a s t u d y  by  
R a p o p o r t  ( 1967)  who f o u n d  o n l y  one s i z e  m a t c h in g  f u n c t i o n  
w i t h  two d i f f e r e n t  s e t s  o f  i n s t r u c t i o n s  f o r  young c h i l d r e n ,  
w i t h  t h e  emergence  o f  two f u n c t i o n s  a t  a b o u t  12 y e a r s  o f  
age.
T r o n i c k  and H e rs c h e n s o n  ( 1 9 7 9 )  as s es s e d  c h i l d r e n ’ s 
a b i l i t y  t o  d i s t i n g u i s h  r e a l  f r o m  phenom ena l  s i z e  i n  a t a s k  
u s i n g  t h e  two a r c s  o f  t h e  J a s t r o w  i l l u s i o n .  By e x t e n s i v e  
q u e s t  i o n n i n g , t h e  a u t h o r s  were  a b l e  to  d i v i d e  t h e  c h i l d r e n ,  
aged f o u r  t o  f i v e - a n d - a - h a l f  y e a r s ,  i n t o  ’ R e a l i s t s ’ who 
c o u l d  d i s c r i m i n a t e  r e a l  f r o m  phenom ena l  s i z e ,  and 
’ P h e n o m e n a l i s t s  ’ who c o u l d n ’ t .  I n  a s i z e  c o n s t a n c y  t a s k ,  
u s i n g  b o t h  ’ o b j e c t i v e ’ and ’ p h e n o m e n a l ’ i n s t r u c t i o n s ,  t h e  
’ P h e n o m e n a l i s t s ’ ’ p e r f o r m a n c e  was n o t  s i g n i f i c a n t l y  
d i f f e r e n t  f r o m  t h a t  o f  t h e  ’ R e a l i s t s ’ . The a u t h o r s  
c o n c lu d e d  t h a t  t h e  P h e n o m e n a l i s t s  re s p o n d e d  i n  t h e  same way 
t o  t h e  two s e t s  o f  i n s t r u c t i o n s  because  t h e y  c o u l d  n o t  
d i s t i n g u i s h  be tw e en  them; t h e  R e a l i s t s  c o u l d  d i s t i n g u i s h  
be tween them,  b u t  s t i l l  d i d  n o t  r e s p o n d  d i f f e r e n t l y  because  
f o r  them t h e r e  was no  b a s i s  on w h ic h  to  d i s t i n g u i s h  r e a l  
f r o m  a p p a r e n t  s i z e .  They s u g g e s t  t h a t  a l l  t h e  c h i l d r e n
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p e r c e i v e d  s i z e  c o n s t a n c y  up t o  d i s t a n c e s  o f  9 f e e t  s o l e l y  on 
t h e  b a s i s  o f  v i s u a l  i n f o r m a t i o n .
B o w e r ' s  ( 1 9 6 4 ,  1965)  wo rk  w i t h  p r e m o t o r  i n f a n t s  
s u g g e s t s  t h a t  t h e y  a re  a b l e  t o  re s p o n d  to  r e a l  s i z e  and r e a l  
d i s t a n c e  o f  o b j e c t s .  He a l s o  fo u n d  (1 9 7 1 )  t h a t  cues  
p r o v i d e d  by  b i n o c u l a r  p a r a l l a x  and m o t i o n  p a r a l l a x  were t h e  
most  e f f e c t i v e  i n  e l i c i t i n g  r e a l  s i z e  r e s p o n s e s .  However ,  
e x p e r i m e n t s  by  Day and M cKenz ie  (1 9 7 7 )  f a i l  t o  s u p p o r t  
B o w e r ' s  f i n d i n g s  t h a t  v e r y  young i n f a n t s  d i s p l a y  s i z e  
c o n s t a n c y ,  b u t  t h e y  a g re e  t h a t  i t  d e v e lo p s  d u r i n g  t h e  f i r s t  
y e a r  (M c K e n z ie ,  T o o t e l l  and Day, 1 9 8 0 ) .  As t h e s e  
e x p e r i m e n t s  a r e  n o t  c e n t r a l  t o  t h e  theme o f  t h i s  t h e s i s ,  
t h e y  w i l l  n o t  be r e p o r t e d  i n  d e t a i l .
To s um m ar ise ,  t h e n ,  s i z e  c o n s t a n c y  may be p r e s e n t  t o  
some d e g re e  i n  i n f a n c y ,  and i n  W e s t e r n e r s  i t  d e v e lo p s  
f u r t h e r  d u r i n g  c h i l d h o o d .  I t  i s  g r e a t e r  when o b j e c t s  a r e  
r e l a t i v e l y  c l o s e  to  t h e  s u b j e c t  and when t h e  v a r i a b l e  i s  
c l o s e r  t h a n  t h e  s t a n d a r d .  T h a t  c ues  t o  d i s t a n c e  a re  
n e c e s s a r y  f o r  t h e  o p e r a t i o n  o f  c o n s t a n c y  has been shown by 
Holway and B o r i n g  ( 1 9 4 1 )  and H a s t o r f  and Way ( 1 9 5 2 ) .
H a s t o r f  and Way f o u n d  t h a t  j u d g e m e n ts  o f  s i z e  were re d u c e d  
f r o m  n o r m a l  s i z e  c o n s t a n c y  t o  v i s u a l  a n g le  ju d g e m e n ts  when 
s u b j e c t s  v ie w e d  an  o b j e c t  m o n o c u l a r l y  and i n  a d a rk e n e d  
room. W i th  b i n o c u l a r  v i e w i n g ,  f u l l  cues  t o  d i s t a n c e  and 
w i t h  t h e  t e s t  o b j e c t s  n e a r  t h e  s u b j e c t ,  c o n s t a n c y  i s  a l m o s t  
c o m p le te  a t  a ro u n d  5 to  6 y e a r s  o f  age ,  and a d u l t s  t h e n  
e x h i b i t  o v e r c o n s t a n c y .  When v i e w i n g  . is r e s t r i c t e d  o r  t h e
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o b j e c t s  a re  d i s t a n t ,  c o n s t a n c y  i s  s u p p r e s s e d .  I n  o l d e r  
c h i l d r e n  and a d u l t s ,  c o n s t a n c y  i s  l e a s t  when i n s t r u c t i o n s  
a re  g i v e n  t o  match  f o r  r e t i n a l  s i z e  and g r e a t e r  u n d e r  
' o b j e c t i v e '  i n s t r u c t i o n s .
C r o s s - c u l t u r a l  s t u d i e s  o f  s i z e  and shape c o n s t a n c y .
Th e re  h a v e  been r a t h e r  f e w  c r o s s - c u l t u r a l  s t u d i e s  o f  
c o n s t a n c y  e f f e c t s .  Thou l e s s  ( 1 9 3 3 )  found  t h a t  a g r o u p  o f  
I n d i a n  s t u d e n t s  s t u d y i n g  i n  B r i t a i n  showed a g r e a t e r  
t e n d e n c y  t o  r e s p o n d  to  t h e  t r u e  shape and s i z e  o f  t h e  o b j e c t  
t h a n  B r i t i s h  s t u d e n t s .  B e v e r i d g e  ( 1935)  a l s o  fo u n d  g r e a t e r  
shape c o n s t a n c y  i n  West A f r i c a n  c o l l e g e  s t u d e n t s  ( f r o m  w h a t  
were th e n  th e  Gold  Coas t  and T o g o la n d )  t h a n  Eu ropean  
s t u d e n t s .  As B e v e r i d g e  p o i n t e d  o u t ,  t h e  f a c t  t h a t  t h e  
A f r i c a n  s t u d e n t s  were  s t u d y i n g  d r a w in g  w o u ld  te n d  to  r e d u c e  
t h e  d i f f e r e n c e  i n  c o n s t a n c y  be tw e en  t h e  two g r o u p s ,  and t h e  
d i f f e r e n c e  i s  p r o b a b l y  g r e a t e r  t h a n  w ou ld  a p p e a r  f r o m  h i s  
r e s u l t s .  I n  a l l  t h e s e  g r o u p s ,  t h e  phenom ena l  r e g r e s s i o n  was 
g r e a t e r  f o r  s i z e  t h a n  f o r  shape ,  a l t h o u g h  i n  B e v e r i d g e ' s  
sam p le  o f  West A f r i c a n s ,  t h e  d i f f e r e n c e  i s  v e r y  s m a l l .
Myambo ( 1 9 7 2 )  c a r r i e d  o u t  a s t u d y  o f  t h e  i n f l u e n c e  o f  
e d u c a t i o n  on shape c o n s t a n c y  i n  M a la w i .  She compared shape 
c o n s t a n c y  i n  a d u l t  g r o u p s  o f  e d u c a te d  Senas, u n e d u c a te d  
Senas and e d u c a te d  E u ro p e a n s  as  w e l l  as i n  u n e d u c a te d  
M a n g 'a n ja  c h i l d r e n .  The a p p a r a t u s  and t e s t i n g  p r o c e d u r e  was 
s i m i l a r  t o  t h a t  used by  M e n e g h in i  and L e i b o w i t z  ( 1 9 6 7 ) .
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S u b j e c t s  v ie w e d  a w h i t e  p l a s t i c  d i s c  a t  v a r i o u s  a n g l e s  o f  
i n c l i n a t i o n  and were asked  to  chose  one o f  a s e r i e s  o f  
g rade d  e l l i p s e s  as  r e p r e s e n t a t i v e  o f  t h e  p e r c e i v e d  shape.  
S u b j e c t s  were  i n s t r u c t e d  to  " . . . f i n d  one ( o b j e c t )  t h a t  l o o k s  
t h e  most l i k e  t h e  shape you  see i n  f r o n t  o f  y o u . "  The 
a u t h o r  does  n o t  r e p o r t  on t h e  o r d e r  i n  w h ic h  t h e  c o m p a r i s o n  
o b j e c t s  were  p r e s e n t e d .
R e s u l t s  showed t h a t  u n e d u c a te d  Senas e x h i b i t e d  h i g h  
shape c o n s t a n c y ,  e d u c a te d  Senas had r a t h e r  l o w e r  shape 
c o n s t a n c y ,  and e d u c a te d  E u ro p e a n s  l e a s t  o f  a l l  g r o u p s .  The 
i n t e r - g r o u p  d i f f e r e n c e s  were  s t a t i s t i c a l l y  s i g n i f i c a n t .
The re  were f o u r  g r o u p s  o f  M a n g 'a n ja  s u b j e c t s ,  r a n g i n g  
f r o m  5 to  20 y e a r s  o f  age .  The y o u n g e s t  c h i l d r e n  were n o t  
a t t e n d i n g  s c h o o l ,  and t h e  o l d e s t  g ro u p  had r e c e i v e d  o n l y  an 
a v e r a g e  o f  2 .1  y e a r s  o f  s c h o o l i n g .  R e s u l t s  showed t h a t  a l l  
a g e - g r o u p s  o f  s u b j e c t s  we re  s i m i l a r  i n  e x h i b i t i n g  h i g h  shape 
c o n s t a n c y ;  t h e r e  was no ch a n g e  w i t h  age. As t h e  a u t h o r  
p o i n t s  o u t ,  i t  i s  n o t  p o s s i b l e  to  d e t e r m i n e  w h e t h e r  t h e  
r e s u l t s  d e r i v e  f r o m  a d i f f e r e n t  i n t e r p r e t a t i o n  o f  
i n s t r u c t i o n s  by  t h e  e d u c a te d  and u n e d u c a te d  s u b j e c t s  o r  a r e  
an i n d i c a t i o n  o f  a t r u e  d i f f e r e n c e  i n  p e r c e p t i o n .  However ,  
Myambo's r e s u l t s  do  a g r e e  w i t h  th o s e  r e p o r t e d  abo ve  f r o m  
T h o u le s s  and B e v e r i d g e .
B e v e r i d g e  ( 1 9 3 9 )  w e n t  on to  i n v e s t i g a t e  p i c t u r e  
p r e f e r e n c e  by Go ld  C o as t  s t u d e n t s .  T h o u le s s  ( 1933)  had 
a rg u e d  t h a t  c e r t a i n  f e a t u r e s  o f  O r i e n t a l  a r t ,  " t h e  absence  
o f  shadows,  and t h e  p a r t i a l  o r  t o t a l  a b s e n c e  o f  p e r s p e c t i v e "
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a r e  p r o b a b l y  due t o  t h e  f a c t  t h a t  O r i e n t a l s  ha v e  a l a r g e  
t e n d e n c y  t o  phenom ena l  r e g r e s s i o n .  B e v e r i d g e  re a s o n e d  t h a t  
A f r i c a n  s t u d e n t s ,  who a l s o  e x h i b i t  a l a r g e  te n d e n c y  t o  
phenom ena l  r e g r e s s i o n ,  m i g h t  p r e f e r  O r i e n t a l  a r t  t o  W e s te rn  
a r t .  He f o u n d ,  h o w e v e r ,  t h a t  t h i s  was n o t  s o ;  and an 
i n t e r e s t i n g  f e a t u r e  o f  h i s  f i n d i n g s  l i e s  i n  t h e  r e a s o n s  
g i v e n  by t h e  s u b j e c t s  f o r  l i k i n g  t h e  W e s te rn  a r t .  "T he  most 
i m p o r t a n t , "  he  w r i t e s ,  "seemed to  be t h e  i l l u s i o n  o f  
r e a l i t y . "  Examp les  o f  comments made by  s u b j e c t s  a r e  "The  
w o rk  does n o t  l o o k  f l a t " ,  "Anybody  l o o k i n g  a t  t h e  p i c t u r e  
t h i n k s  t h a t  p a r t s  o f  t h e  p a p e r  a r e  b u l g i n g  o u t . "
I n  p a s s i n g ,  i t  i s  i n t e r e s t i n g  to  n o t e  t h a t  B e v e r i d g e  
( 1 9 3 9 )  must h a v e  c o n d u c te d  one o f  t h e  e a r l i e s t  
f i e l d - d e p e n d e n c e  s t u d i e s .  He r e p o r t s  t h a t  he  asked  Ss t o  
s t a n d  i n  a c u p b o a rd  w h ic h  was t h e n  t i l t e d  to  an  a n g l e  o f  25 
d e g r e e s .  T h ro u g h  one w a l l  o f  t h e  c u p b o a rd  pas s e d  a s t i c k ,  
w h ic h  S was asked  to  t i l t  u n t i l  he  c o n s i d e r e d  i t  t o  be
h o r i z o n t a l .  A f r i c a n  Ss e x h i b i t e d  l e s s  r e l i a n c e  on v i s u a l,cues  t h a n  E u rop eans .
I n  a s t u d y  o f ;  t h e  Knysna f o r e s t  w o r k e r s  ( a n  i s o l a t e d  
g ro u p  o f  w h i t e s  i n  Sou th  A f r i c a ) ,  M u n d y - C a s t l e  and N e ls o n  
( 1 9 6 2 ) i n c l u d e d  an a s s e s s m e n t  o f  s i z e  c o n s t a n c y  o f  b l a c k  
l a b o u r e r s ,  w h i t e  n u r s e r y  s c h o o l  c h i l d r e n ,  and s t a f f  o f  t h e  
N a t i o n a l  I n s t i t u t e  o f  P e r s o n n e l  Resea rch  i n  a d d i t i o n  to  t h e  
Knysna f o r e s t  w o r k e r s .  S u b j e c t s  were  asked  t o  m atch  an 
a d j u s t a b l e  t r i a n g l e ,  3 m e t r e s  away,  w i t h  a f i x e d  t r i a n g l e  
1.5 m e t r e s  n e a r e r ,  and were i n s t r u c t e d  as f o l l o w s :  "When t h e
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f u r t h e r  t r i a n g l e  seems t o  be t h e  same s i z e  as t h e  n e a r e r ,  
s t o p  i t  by  p r e s s i n g  t h e  b u t t o n . "  Each s u b j e c t  p e r f o r m e d  two 
c o n t r a c t i n g  and two e x p a n d in g  t r i a l s ,  a l t e r n a t e l y .  R e s u l t s  
i n d i c a t e d  t h a t  b l a c k  l a b o u r e r s ,  w h i t e  n u r s e r y  s c h o o l ­
c h i l d r e n  and t h e  ( w h i t e )  Knysna f o r e s t  w o r k e r s  t e n d e d  to  
e x h i b i t  u n d e r c o n s t a n c y ,  whe reas  t h e  s t a f f  o f  t h e  I n s t i t u t e  
e x h i b i t e d  o v e r c o n s t a n c y .  When t e s t e d  w i t h  H u d s o n 's  
P i c t o r i a l  Dep th  P e r c e p t i o n  T e s t ,  none o f  t h e  f o r e s t  w o r k e r s  
d i s p l a y e d  c o n s i s t e n t l y  t h r e e - d i m e n s i o n a l  r e s p o n d i n g .  The 
a u t h o r s  e x p l a i n  t h e i r  r e s u l t s  i n  te rm s  o f  a r e l a t i v e l y  
s m a l l e r  c o n c e p t u a l  i n f l u e n c e  upon  p e r c e p t i o n  i n  t h e  f o r m e r  
t h r e e  g r o u p s .
Wendy W i n t e r  ( 1 9 6 7 )  t e s t e d  two g r o u p s  o f  s t a f f  a t  t h e  
N a t i o n a l  I n s t i t u t e  o f  P e r s o n n e l  R e s e a rc h ,  one b e i n g  
m a t r i c u l a t e d  E u ro p e a n s ,  t h e  o t h e r  b e i n g  B a n tu  who had  a t  
l e a s t  c o m p le te d  P r i m a r y  s c h o o l .  She f o u n d  no s i g n i f i c a n t  
r a c i a l  d i f f e r e n c e s .  The r e s u l t s  were  compared w i t h  th o s e  
f r o m  a p r e v i o u s  t e s t  on Bushmen, l o c o m o t i v e  d r i v e r s  and 
O p t o m e t r i e s  s t u d e n t s ,  and i n  o r d e r  o f  d e c r e a s i n g  c o n s t a n c y  
t h e y  emerged t h u s :  Bushmen, NIPR E u rop eans  and B a n tu ,  B a n tu  
l o c o m o t i v e  d r i v e r s ,  w h i t e  s t u d e n t s  o f  o p t o m e t r i e s .  The h i g h  
c o n s t a n c y  o f  Bushmen was s u g g e s te d  to  be a r e s u l t  o f  
e x p e r i e n c e  i n  e s t i m a t i n g  d i s t a n c e s  w h i l e  h u n t i n g  i n  t h e  open 
l a n d  o f  t h e  K a l a h a r i .  T h i s  s u g g e s t i o n  i s  c o n s i s t e n t  w i t h  
T u r n b u l l ' s  ( 1 9 6 1 )  o b s e r v a t i o n  t h a t  t h e  B a M b u t i  p y g m ie s  o f  
t h e  Congo, who i n h a b i t  dense t r o p i c a l  f o r e s t s ,  e x h i b i t  a 
b reakdown i n  c o n s t a n c y  s c a l i n g  when v i e w i n g  o b j e c t s  a t  a
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g r e a t  d i s t a n c e .  T u r n b u l l  c i t e s  t h e  exam ple  o f  one B a M b u t i  
who was t a k e n  f r o m  t h e  f o r e s t  and shown b u f f a l o  a t  a g r e a t  
d i s t a n c e  -  t h e  man t h o u g h t  t h e  b u f f a l o  were i n s e c t s .
S i z e  c o n s t a n c y  i n  d r a w i n g s  and p h o t o g r a p h s .
A c c u r a c y  o f  s i z e  ju d g e m e n ts  i n  t h e  v i s u a l  f i e l d  i s  i n
g e n e r a l  enhanced by  i n f o r m a t i o n  f o r  d i s t a n c e .  I n  a
p h o t o g r a p h  o r  d r a w i n g ,  some i m p o r t a n t  c u e s  t o  d e p th  a re  
a b s e n t  and a d d i t i o n a l  i n f o r m a t i o n  f o r  f l a t n e s s  e x i s t s ,  
t h e r e f o r e  i t  i s  t o  be e x p e c te d  t h a t  s i z e  c o n s t a n c y  w i l l  be 
r e d u c e d :  b u t  does  i t  o p e r a t e  a t  a l l ?
W i n t e r s  and B a ld w in  ( 1 9 7 1 )  found  s i z e  c o n s t a n c y  a l r e a d y
e x i s t e d  by  4 y e a r s  o f  age  when ju d g e m e n ts  were  made u n d e r  
r e s t r i c t e d  cu e  c o n d i t i o n s  o f  t h e  s i z e s  o f  c i r c l e s  i n  a 3 -D  
d i s p l a y ,  and t h a t  i t  d e v e lo p e d  f u r t h e r  be tw e en  t h e  ages o f  6 
and 10 y e a r s .  No s i z e  c o n s t a n c y  was fo u n d  i n  t h e  same 
s u b j e c t s  when th e  j u d g e m e n ts  were  made i n  r e s p o n s e  to  
p h o t o g r a p h s  o f  t h e  same 3 -D  d i s p l a y s .
S i m i l a r l y ,  L e i b o w i t z ,  B u s s ey ,  and M cG u i re  ( 1 9 5 7 )  fo u n d  
v e r y  l i t t l e  s i z e  c o n s t a n c y  i n  r e s p o n s e  to  p h o t o g r a p h s  o f  
o b j e c t s  i n  c o m p a r i s o n  w i t h  ju d g e m e n ts  made i n  re s p o n s e  to  
t h e  o b j e c t s  t h e m s e l v e s .  Shape c o n s t a n c y ,  h o w e v e r ,  was 
re d u c e d  by l e s s  t h a n  50% i n  t h e  p h o t o g r a p h .  They a l s o  f o u n d  
no d i f f e r e n c e  be tw een  m o n o c u la r  and b i n o c u l a r  o b s e r v a t i o n  o f  
t h e  p h o t o g r a p h s , ” whe reas  b i n o c u l a r  o b s e r v a t i o n  y i e l d e d  
g r e a t e r  s i z e  and shape c o n s t a n c y  t h a n  m o n o c u la r  o b s e r v a t i o n
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f o r  t e s t  o b j e c t s .  On t h e  o t h e r  han d ,  W o h l w i l l  ( 1 9 5 5 )  f o u n d  
t h a t  c h i l d r e n  were a b l e  to  make r e l i a b l e  d i s t a n c e  ju d g e m e n ts  
i n  p h o t o g r a p h s  c o n t a i n i n g  an e n r i c h e d  f i e l d  o f  c u e s .
K u bzansky ,  R e b e l s k y  and Dorman ( 1 9 7 1 )  t e s t e d  c h i l d r e n  
aged 3 to  6 y e a r s  w i t h  a s e r i e s  o f  9 boxes  r a n g i n g  f r o m  
a b o u t  2 i n c h e s  t o  5 i n c h e s  on a s i d e ,  and w i t h  a s e r i e s  o f
p h o t o g r a p h i c  s l i d e s  o f  t h e  same b o x e s .  The n e a r  s t i m u l u s
was 4 f e e t  f r o m  t h e  s u b j e c t ,  and t h e  f a r  s t i m u l u s  was 14 
f e e t  f r o m  t h e  s u b j e c t .  The c h i l d r e n  were asked  to  p o i n t  t o  
t h e  b i g g e r  o f  t h e  two s t i m u l i .  The 3 y e a r  o l d s  made more 
e r r o r s  t h a n  th e  5 -  and 6 - y e a r  o l d s  who were a b o u t  e q u a l .
A l l  age g r o u p s  made more e r r o r s  i n  r e s p o n s e  to  t h e
p h o t o g r a p h i c  s l i d e s  t h a n  t o  t h e  o b j e c t s .
I n  g e n e r a l  t h e n ,  s i z e  c o n s t a n c y  i n  re s p o n s e  to  o b j e c t s  
i n  p h o t o g r a p h s  d e v e lo p s  r a t h e r  l a t e r  t h a n  s i z e  c o n s t a n c y  t o  
3-D d i s p l a y s ,  and i s  i n f l u e n c e d  by  p i c t o r i a l  i n f o r m a t i o n  
f o r  d e p t h .
T h a t  j u d g e m e n ts  o f  s i z e  o f  o b j e c t s  i n  p h o t o g r a p h s  and 
d r a w i n g s  v a r i e s  i n d e p e n d e n t l y  o f  j u d g e m e n t s  o f  d i s t a n c e  has  
been d e m o n s t r a t e d  by S m i th  (1 9 5 8 b )  and Hayes arid K in g
( 1 9 6 7 ) .  Hayes and K in g  a l s o  f o u n d  an e f f e c t  o f  i n s t r u c t i o n s  
on s i z e  and d i s t a n c e  e s t i m a t e s  o f  s t i m u l i  p r e s e n t e d  on a 
t w o - d i m e n s i o n a l  l i n e a r  p e r s p e c t i v e  d r a w i n g :  h a l f  o f  t h e  
s u b j e c t s  were  g i v e n  p r e l i m i n a r y  i n s t r u c t i o n s  t h a t  t h e y  were 
t o  j u d g e  t h e  a p p a r e n t  s i z e  and d i s t a n c e  o f  t h e  o b j e c t s ,  and 
a l l  s u b j e c t s  were  t h e n  a s k ed  q u e s t i o n s  d e s ig n e d  t o  e l i c i t  
phenom ena l  s i z e  e s t i m a t i o n s  ( e g .  "Do t h e  t a r g e t s  a p p e a r  t h e
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same s i z e  o r  does  one a p p e a r  l a r g e r  t h a n  t h e  o t h e r ? " ) .  The 
s u b j e c t s  who had  r e c e i v e d  t h e  p r e l i m i n a r y  i n s t r u c t i o n s  gave  
l a r g e r  e s t i m a t e s  o f  t h e  s i z e  o f  t h e  p i c t o r i a l l y  more d i s t a n t  
o b j e c t .
S m i t h ' s  s u b j e c t s  v ie w e d  r e p r o d u c t i o n s  o f  G i b s o n ' s  s t a k e  
p h o t o g r a p h s  ( s e e  C h a p t e r  Two) m o n o c u l a r l y  f r o m  a d i s t a n c e  o f  
e i t h e r  38 .1cm  o r  127cm. I n  a d d i t i o n  to  t h e  c o m p le te  
r e p r o d u c t i o n s ,  two im p o v e r i s h e d  p r i n t s  were  made. I n  t h e  
f i r s t  o f  t h e s e ,  a l l  d e t a i l  e x c e p t  t h e  s t a n d a r d  and v a r i a b l e  
s t a k e s  was d e l e t e d ;  i n  t h e  second ,  shadows o f  t h e  s t a k e s  
were added to  t h e  im p o v e r i s h e d  p r i n t .  B e f o r e  t e s t i n g ,  a l l  
s u b j e c t s  were  i n s t r u c t e d  t h a t  t h e y  wou ld  see p h o t o g r a p h s  o f  
a l a r g e  f i e l d  s t r e t c h i n g  away f o r  a l o n g  d i s t a n c e  and 
f i n a l l y  m e rg in g  i n t o  h i l l y  c o u n t r y  n e a r  t h e  h o r i z o n .
S u b j e c t s  made s i z e  m a tch es  o f  t h e  s t a n d a r d  and v a r i a b l e  
s t a k e s  i n  b o t h  c o m p le te  and i m p o v e r i s h e d  p h o t o g r a p h s ,  ju d g e d  
t h e  d i s t a n c e  o f  t h e  s t a n d a r d  s t a k e  and e s t i m a t e d  i t s  h e i g h t  
i n  f e e t .  F o r  b o t h  t y p e s  o f  p h o t o g r a p h ,  j u d g e m e n ts  o f  t h e  
d i s t a n c e  o f  t h e  s t a n d a r d  s t a k e  v a r i e d  as a f u n c t i o n  o f  t h e  
d i s t a n c e  o f  t h e  p h o t o g r a p h  f r o m  t h e  v i e w e r ,  b u t  ju d g e m e n ts  
o f  s i z e  were n e a r l y  t h e  same u n d e r  t h e  two v i e w i n g  
c o n d i t i o n s .  The mean s i z e  o f  t h e  v a r i a b l e  s t a k e s  was 
1 7 5 . 3om, and ju d g e m e n ts  o f  s t a k e - s i z e  were s l i g h t  
u n d e r e s t i m a t i o n s ;  t h e  mean f o r  t h e  p i c t u r e  v ie w e d  a t  38 .4cm  
b e in g  174 .8cm ,  and t h a t  f o r  t h e  p i c t u r e  v ie w e d  a t  128cm 
b e i n g  173 .8cm.  Judgem ents  o f  s i z e  i n  t h e  i m p o v e r i s h e d  
p h o t o g r a p h  were s i g n i f i c a n t l y  g r e a t e r  u n d e r e s t i m a t i o n s
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( 1 3 5 . 8  and 146 .5cm)  and were s i g n i f i c a n t  d e p a r t u r e s  f ro m  
v i s u a l  a n g le  m a tc h e s .  M e t r i c a l  ju d g e m e n ts  o f  s i z e  were 
o v e r e s t i m a t e s  o f  t h e  s i z e  o f  t h e  mean o f  t h e  v a r i a b l e .  When 
compared w i t h  G i b s o n ’ s ( 1 9 4 7 )  r e s u l t s  f r o m  a s i m i l a r  s t u d y  
i n  w h ic h  t h e  same p h o t o g r a p h s  were v ie w e d  b i n o c u l a r l y ,  t h e  
mean e s t i m a t e s  w i t h  m o n o c u la r  v i e w i n g  a re  l o w e r  t h a n  th o s e  
w i t h  b i n o c u l a r  v i e w i n g .  The s i g n i f i c a n c e  o f  t h i s  s t u d y  l i e s  
i n  t h e  d e g re e  o f  a c c u r a c y  e x h i b i t e d  i n  m ak ing  s i z e  
j u d g e m e n ts  and i n  t h e  f a c t  t h a t ,  even w i t h o u t  t e x t u r e  
g r a d i e n t ,  s u b j e c t s  were  a b l e  to  make a r e a s o n a b le  e s t i m a t e  
o f  s i z e .  Mean e s t i m a t e s  w i t h o u t  t e x t u r e  g r a d i e n t  were 
u n d e r e s t i m a t i o n s  o f  t h e  h e i g h t  o f  t h e  f a r  s t a k e  and t h e r e  
was g r e a t e r  v a r i a b i l i t y  o f  j u d g e m e n t s  t h a n  w i t h  t h e  t e x t u r e  
g r a d i e n t .
W e i n s t e i n  ( 1 9 5 7 )  a l s o  used t h e  s t a k e  p h o t o g r a p h s ,  and 
h i s  s u b j e c t s  made h e i g h t  m a tch es  u n d e r  u n r e s t r i c t e d  v i e w i n g  
c o n d i t i o n s .  I n  a s e t  o f  g l o s s y  p r i n t s ,  a l l  d e t a i l  e x c e p t  
t h e  t e s t  s t a k e s  was e l i m i n a t e d .  Groups o f  s u b j e c t s  w i t h  and 
w i t h o u t  p r a c t i c e  made h e i g h t  m a tc h e s ,  a l l  s u b j e c t s  b e i n g  
i n s t r u c t e d  as t o  t h e  n a t u r e  o f  t h e  p h o t o g r a p h s .  W e i n s t e i n ’ s 
f i n d i n g s  were t h a t  t h e  v a r i a b i l i t y  o f  s i z e - m a t c h e s  i n c r e a s e s  
w i t h  t h e  d i s t a n c e  a t  w h i c h  a f a r  s t a k e  i s  j u d g e d ,  and t h a t  
t h e  c o n t i n u o u s  t e x t u r e - g r a d i e n t  o f  a g r o u n d - s u r f a c e  i n  n o t  a 
n e c e s s a r y  c o n d i t i o n  f o r  s i z e - c o n s t a n c y . The i m p o r t a n c e  o f  
t h e  f a c t  t h a t  t h e  a d u l t s  were  s p e c i f i c a l l y  i n s t r u c t e d  t h a t  
t h e y  w ou ld  see a p h o t o g r a p h  o f  a f i e l d  s t r e t c h i n g  away i n  
t h e  d i s t a n c e  must  n o t  be o v e r l o o k e d .  As m e n t i o n e d  a bo v e ,
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s u c h  i n s t r u c t i o n s  w ou ld  be e x p e c te d  to  i n d u c e  a 
t h r e e - d i m e n s i o n a l  a t t i t u d e ,  w h ic h  m ig h t  o v e r i d e  t h e  e f f e c t s  
o f  i n d i v i d u a l  p i c t o r i a l  d e p th  c u e s .  Thus ,  Newman (1 9 7 1 )  
f o u n d  a s i g n i f i c a n t  i n f l u e n c e  o f  t e x t u r e  d e n s i t y  g r a d i e n t  on 
r e l a t i v e  d i s t a n c e  j u d g e m e n t s .  S u b j e c t s  were r e q u i r e d  t o  
make m o n o c u la r  j u d g e m e n ts  by  m ov ing  a m a r k e r  t o  t h e  a p p a r e n t  
p h y s i c a l  m i d - p o i n t  be tw e en  two o t h e r  f i x e d  m a r k e r s .
I m p l i c i t - s h a p e  c o n s t a n c y
A l t h o u g h  t h i s  t h e s i s  i s  c o n c e rn e d  p r i m a r i l y  w i t h  
s i z e - d i s t a n c e  r e l a t i o n s  i n  p i c t u r e s ,  some work  on shape 
c o n s t a n c y  i s  p e r i p h e r a l l y  r e l e v a n t ,  because  i t  i s  e l i c i t e d  
by p e r c e p t i o n  o f  p i c t o r i a l  d e p t h .
D e re g o w s k i  ( 1 9 7 6 a )  r e f e r s  t o  a p i c t u r e  i n  R. L .  
G r e g o r y ’ s ’ Eye and B r a i n ’ ( p . 173) w h ic h  d e p i c t s  a boy w i t h  a 
hoop .  The hoop i s  drawn as  an e l l i p s e ,  b u t  i s  p e r c e i v e d  as  
c i r c u l a r ;  e v i d e n c e  f o r  t h e  ’ r e a l ’ shape o f  t h e  o b j e c t  has t o  
be d e r i v e d  f r o m  a m b ie n t  c u e s ,  t h u s  i m p l i c i t  c o n s t a n c y  i s  
e l i c i t e d  by  t h e  c o n t e x t .  D e re g o w s k i  i n v e s t i g a t e d  i m p l i c i t  
c o n s t a n c y  by  p r e s e n t i n g  s u b j e c t s  w i t h  d r a w i n g s  o f  p a t t e r n  
f i g u r e s  on cubes  ( ’ i m p l y i n g  c u b e s ’ ) :  a f t e r  v i e w i n g  t h e  
f i g u r e s ,  s u b j e c t s  had t o  i n d i c a t e  w h ic h  f i g u r e  t h e y  had j u s t  
seen by c h o o s in g  f r o m  s e r i e s  o f  5 re s p o n s e  c a r d s .  One o f  
t h e  re s p o n s e  c a r d s  was i d e n t i c a l  w i t h  one o f  t h e  g e o m e t r i c a l  
p a t t e r n s  u s e d ,  and t h e  o t h e r  f o u r  were d e r i v a t i v e s  o f  t h i s
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p a t t e r n  o b t a i n e d  by v a r y i n g  t h e  a n g le  f r o m  t h e  h o r i z o n t a l .  
S u b j e c t s  were  a l s o  shown t h e  p a t t e r n s  a l o n e  ( ’ p l a n e ’ 
s t i m u l i ) ,  w i t h o u t  t h e  cube  b a c k g r o u n d ,  and a s k ed  t o  s e l e c t  
t h e  p a t t e r n  t h e y  had seen .
D e re g o w s k i  t e s t e d  Bukusu (Wes t  Kenya)  and B u a le  ( I v o r y  
C o a s t )  s c h o o l c h i l d r e n  who had  an a v e r a g e  o f  8 . 2  and 6 . 8  
y e a r s  o f  s c h o o l i n g  r e s p e c t i v e l y  (and had an a v e r a g e  age o f  
17 .4  and 13 .1  y e a r s  r e s p e c t i v e l y ) .  No s i g n i f i c a n t  
d i f f e r e n c e  was fo u n d  b e tw e en  t h e  Bukusu and B u a le  g r o u p s  and 
t h e  r e s u l t s  were  t h e r e f o r e  c o m b in e d .  S i g n i f i c a n t  
d i f f e r e n c e s  were  f o u n d  b e tw e en  re s p o n s e s  t o  t h e  ’ c u b e ’ and 
’ p l a n e ’ s t i m u l i ,  w i t h  t h e  p a t t e r n  s e l e c t e d  i n  re s p o n s e  to  
t h e  cube  s t i m u l i  i n d i c a t i n g  g r e a t e r  i m p l i c i t  c o n s t a n c y .  A 
c o n t r o l  was r u n  i n  o r d e r  t o  c h e c k  t h a t  t h e  e f f e c t  had n o t  
been p ro d u c e d  by  t h e  cube  m ak ing  r e c o g n i t i o n  more d i f f i c u l t .
D e re g o w s k i  (1 9 7 6 b )  compared t h e  above  r e s u l t s  w i t h  
r e s u l t s  o b t a i n e d  f r o m  a s i m i l a r  s t u d y  i n  S c o t l a n d .  The 
S c o t t i s h  s u b j e c t s  were  12 boys  and 12 g i r l s  f r o m  t h e  t h i r d  
g r a d e  o f  two P r im a r y  s c h o o l s  i n  a S c o t t i s h  to w n ,  and were 
7 - 8  y e a r s  o l d .  H a l f  t h e  s u b j e c t s  were t e s t e d  w i t h  t h e  
’ i m p l y i n g  c u b e ’ and t h e  r e m a in d e r  w i t h  t h e  p l a n e  f i g u r e s .  
S i g n i f i c a n t  d i f f e r e n c e s  were  f o u n d  be tw een  r e s p o n s e s  t o  t h e  
’ c u b e ’ and t h e  ’ p l a n e ’ f i g u r e s ,  w i t h  g r e a t e r  i m p l i c i t  
c o n s t a n c y  d i s p l a y e d  w i t h  t h e  c u b e .  C om pa r ison  w i t h  t h e  
A f r i c a n  sam p les  r e v e a l e d  a s i g n i f i c a n t  d i f f e r e n c e  be tween  
t h e  A f r i c a n  and S c o t t i s h  c h i l d r e n  on t h e  c u b e ,  t h e  A f r i c a n  
sample  d i s p l a y i n g  l e s s  i m p l i c i t  shape c o n s t a n c y .
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I n  h i s  A f r i c a n  s t u d y ,  D e r e g o w s k i  a l s o  t e s t e d  t h e  
h y p o t h e s i s  t h a t  s u b j e c t s  who show a r e l a t i v e l y  g r e a t e r  
t e n d e n c y  t o  r e s p o n d  t o  i m p l i c i t - s h a p e  c o n s t a n c y ,  a l s o  show 
o t h e r  e v i d e n c e  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n  more r e a d i l y  
t h a n  t h o s e  Ss who e x h i b i t  a l e s s e r  i n f l u e n c e  o f  
i m p l i c i t - s h a p e  c o n s t a n c y .  P i c t o r i a l  d e p t h  p e r c e p t i o n  was 
a s s e s s e d  by  a c o n s t r u c t i o n  t a s k  i n  w h ic h  s u b j e c t s  we re  g i v e n  
a q u a n t i t y  o f  r o d s  and p l a s t i c e n e  b a l l s  and a s k e d  t o  b u i l d  
m o d e ls  o f  t h r e e  f i g u r e s  shown i n  d r a w i n g s .  R e s u l t s  showed 
t h a t  t h e  t h r e e - d i m e n s i o n a l  i n t e r p r e t e r s  o f  t h e  d r a w i n g s  we re  
t h e  ones  whose s c o r e s  showed a g r e a t e r  t e n d e n c y  t o w a r d s  
i m p l i c i t  c o n s t a n c y .
a
a ;:
/
 ^ Stimiilua drawinga, (o-c) Throa of the aix pattorns usad 'drawn ou aidoa of akeloton oubda \  (d-/) The other three patterns. Eaoh pattern waa drawn both on its own and ' on a oube Two seta of six athnuli were thus obtained.
a ;: .—id
s
Response draw inga-inain set. Six variants of one of the stimulus drawinga differing 
In magnitude of angle A, and having all the lines which formed angle A =  0“, 7 15®, 22-fi®and 30", ' ■ '
Figure 3* From Deregow ski, 1976b.
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Summary
S i z e  c o n s t a n c y  i n  W e s t e r n e r s  i n c r e a s e s  d u r i n g  c h i l d h o o d  
and i s  n e a r  p e r f e c t  by  a b o u t  10 y e a r s  o f  age ,  g i v e n  t h a t  t h e  
o b j e c t s  a r e  r e a s o n a b l y  c l o s e  and t h a t  cues  t o  d e p t h  a re  
p l e n t i f u l .  A d u l t s  e x h i b i t  o v e r c o n s t a n c y  u n d e r  ' r e t i n a l '  
i n s t r u c t i o n s  w i t h  p l e n t i f u l  cues  t o  d e p t h .  E d u c a te d  
n o n -W e s te r n  a d u l t s  t e n d  t o  e x h i b i t  g r e a t e r  c o n s t a n c y  t h a n  
W e s te rn  a d u l t s ,  and u n e d u c a t e d  a d u l t s  t e n d  t o  e x h i b i t  
g r e a t e r  c o n s t a n c y  t h a n  e d u c a te d  a d u l t s .  T h e re  a r e  
e x c e p t i o n s  t o  t h i s  p r o g r e s s i o n  b u t  t h e  e f f e c t  o f  t h e  
e n v i r o n m e n t  and t h e  d e v e lo p m e n t  o f  s p e c i f i c  s k i l l s  r e l a t i n g  
to  t h e  e s t i m a t i o n  o f  s i z e - a t - a - d i s t a n c e  h a v e  been p o s t u l a t e d  
t o  i n f l u e n c e  t h e  d e v e lo p m e n t  o f  c o n s t a n c y .
The re  a r e  s u g g e s t i o n s  o f  a l i n k  be tw e en  c o n s t a n c y  
s c a l i n g  and t h e  p e r c e p t i o n  o f  d e p t h  i n  p i c t u r e s .
M u n d y - C a s t l e  and N e l s o n ' s  ( 1 9 6 2 )  f i n d i n g s  s u g g e s t  i )  t h a t  
good c o n s t a n c y  i m p l i e s  a l a c k  o f  a t t e n t i o n  to  t h e  r e t i n a l  
a n g le  and i i )  t h a t  a l a c k  o f  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  
i s  r e l a t e d  t o  a c c u r a t e  c o n s t a n c y  s c a l i n g .  D e re g o w s k i  ( 1 9 8 0 )  
c i t e s  a s t u d y  by  Bush and C u lw ic k  ( u n d a t e d )  who compared 
E u ro p e a n s ,  T a n z a n ia n  p e t t y  o f f i c i a l s  and d o m e s t i c  s e r v a n t s ,  
and a g ro u p  o f  s u b j e c t s  o f  m ix ed  A r a b - A f r i c a n  d e s c e n t  on a 
shape c o n s t a n c y  t a s k .  They fo u n d  s i g n i f i c a n t l y  h i g h e r  
c o n s t a n c y  i n  t h e  A f r i c a n  g ro u p  t h a n  i n  t h e  o t h e r  two g r o u p s .  
The A r a b - A f r i c a n  g roup  were n o t  exposed  t o  much p i c t o r i a l  
m a t e r i a l  i n  t h e  c o u r s e  o f  t h e i r  e d u c a t i o n ,  y e t ,  u n l i k e  t h e
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A f r i c a n  g r o u p ,  had no d i f f i c u l t i e s  w i t h  p i c t o r i a l  
pe ro  e p t i o n .
D e r e g o w s k i ' s  (1 9 7 5 a  and b) work  s u g g e s t s  a l i n k  be tw een  
i m p l i c i t  c o n s t a n c y  and p i c t o r i a l  d e p t h  p e r c e p t i o n ,  w i t h  
g r o u p s  o f  s u b j e c t s  who d i s p l a y  i m p l i c i t  c o n s t a n c y  a l s o  
d i s p l a y i n g  g r e a t e r  p i c t o r i a l  d e p t h  p e r c e p t i o n .  A t  t h i s  
s t a g e ,  h o w e v e r ,  i t  i s  n o t  p o s s i b l e  t o  say w h ic h  comes f i r s t ,  
i m p l i c i t  c o n s t a n c y  o r  t h e  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h .
When a c o n s t a n c y  s c a l i n g  mechan ism o p e r a t e s  on t h e  
p e r c e p t i o n  o f  t h e  s i z e  o f  a d i s t a n t  o b j e c t ,  i t  r e s u l t s  i n  
t h e  more d i s t a n t  o b j e c t  a p p e a r i n g  l a r g e r  t h a n  i n d i c a t e d  by  
t h e  r e t i n a l  a n g le  i t  s u b t e n d s .  I f  d e p t h  i s  p e r c e i v e d  i n  a 
p i c t u r e ,  a s i m i l a r  e f f e c t  c o u l d  o c c u r ,  so t h a t  o f  two 
o b j e c t s  o f  e q u a l  d rawn s i z e ,  t h e  p i c t o r i a l l y  more d i s t a n t  
wou ld  a p p e a r  t h e  l a r g e r .  As has  a l r e a d y  been shown, d e p th  
i s  p e r c e i v e d  when c u e s  t o  f l a t n e s s  a r e  i g n o r e d .  I f  t h i s  i s  
done,  c o n s t a n c y  c o u ld  o p e r a t e ,  whereas  when a p i c t u r e  i s  
t r e a t e d  as a r e p r e s e n t a t i o n  o f  t w o - d i m e n s i o n a l i t y ,  c o n s t a n c y  
s c a l i n g  w ou ld  n o t  o p e r a t e .
The o n l y  s t u d y  o f  c o n s t a n c y  c a r r i e d  o u t  i n  M a la w i  
(Myambo 1972)  showed t h a t  h i g h e r  shape c o n s t a n c y  was 
e x h i b i t e d  by u n e d u c a te d  M a la w ia n  a d u l t s  t h a n  by e d u c a te d  
M a la w ia n  a d u l t s ,  and t h a t  e d u c a te d  Eu ropean  a d u l t s  e x h i b i t e d  
l e a s t  c o n s t a n c y  o f  a l l  t h r e e  g r o u p s .  I f  a n e g a t i v e  
c o r r e l a t i o n  does  e x i s t  be tw e en  c o n s t a n c y  and p i c t o r i a l  d e p t h  
p e r c e p t i o n ,  i t  w o u ld  be p r e d i c t e d  t h a t  u n e d u c a te d  M a la w ia n s  
wou ld  show l e a s t  e v i d e n c e  o f  p i c t o r i a l  d e p th  p e r c e p t i o n ,
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e d u c a te d  M a la w ia n s  w ou ld  show g r e a t e r  e v i d e n c e  and e d u c a te d  
Eu ropeans  most  e v i d e n c e  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n .  
E x p e r i m e n t a l  f i n d i n g s  t o  be r e p o r t e d  i n  C h a p t e r  F i v e  s u p p o r t  
t h i s  p r e d i c t i o n .
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CHAPTER FOUR
The l i t e r a t u r e  r e v i e w e d  i n  t h e  p r e v i o u s  c h a p t e r s  
i n d i c a t e s  t h a t  much has  s t i l l  t o  be l e a r n e d  a b o u t  t h o s e  
c h a r a c t e r i s t i c s  o f  p e o p le  and p i c t u r e s  t h a t  p rom o te  
t h r e e - d i m e n s i o n a l  p i c t u r e  p e r c e p t i o n .  W es te rn  a d u l t s ,  who 
have  been exposed  t o  d r a w i n g s  and p a i n t i n g s  and t o  m o t i o n  
p i c t u r e s ,  have a p p a r e n t l y  a b s o rb e d  t h e  c o n v e n t i o n s  o f  
p i c t u r e  v i e w i n g  and i n t e r p r e t  p i c t u r e s  r e l a t i v e l y  
a c c u r a t e l y .  P e o p le  who h a v e  n o t  r e c e i v e d  a p i c t o r i a l  
e d u c a t i o n  do n o t  r e a d  p i c t u r e s  w i t h  such  f a c i l i t y .  From 
b o t h  a t h e o r e t i c a l  and an e d u c a t i o n a l  s t a n d p o i n t ,  i t  w o u ld  
be u s e f u l  t o  know more a b o u t  b o t h  t h e  f e a t u r e s  o f  e x p e r i e n c e  
and e d u c a t i o n  and t h e  a s p e c t s  o f  p i c t u r e  c o n s t r u c t i o n  w h ic h  
p rom o te  t h e  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h .
I f  p e o p le  who h a v e  n o t  been exposed t o  d r a w i n g s  and 
p a i n t i n g s  r e c o g n i s e  o b j e c t s  i n  a p i c t u r e ,  i t  i m p l i e s  t h a t  
t h e  p i c t u r e  c o n t a i n s  i n f o r m a t i o n  i d e n t i c a l  w i t h  o r  
s u f f i c i e n t l y  s i m i l a r  t o  t h e  o p t i c  a r r a y  f r o m  t h e  r e a l  o b j e c t  
f o r  t h e  p i c t u r e  to  be t r e a t e d  as  r e p r e s e n t i n g  t h e  r e a l  
o b j e c t .  The wo rk  o f  H ochberg  and B ro o k s  ( 1 9 6 2 ) ,  Jahoda e t  
a l  ( 1 9 7 7 )  and D e r e g o w s k i ,  M u Id ro w  and M u ld ro w  (1 9 7 2 )  showed 
t h a t  p i c t u r e s  o f  f a m i l i a r  o b j e c t s  a r e  r e c o g n i s e d  by  s u b j e c t s  
who h a v e  n e v e r  r e c e i v e d  any p i c t o r i a l  e d u c a t i o n  and who h a v e  
r e c e i v e d  l i t t l e  o r  no e x p o s u r e  t o  p i c t u r e s .  E d u c a t i o n  t h u s  
a p p e a r s  t o  be u n e c e s s a r y  f o r  t h e  i d e n t i f i c a t i o n  o f  d r a w i n g s
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Io f  f a m i l i a r  o b j e c t s ,  and i t  can  be c o n c l u d e d  t h a t  t h i s  i s  
because  t h e  o p t i c  a r r a y  f r o m  t h e  p i c t u r e s  was s u f f i c i e n t l y  
s i m i l a r  t o  t h e  o p t i c  a r r a y  f r o m  t h e  r e a l  o b j e c t s .
A s i m i l a r  l i n e  o f  r e a s o n i n g  e x t e n d s  t o  t h e  p e r c e p t i o n  
o f  d e p th  i n  a p i c t u r e .  I f  p i c t o r i a l l y  u n e d u c a te d  s u b j e c t s  
p e r c e i v e  d e p th  i n  a d r a w i n g ,  i t  w o u ld  i m p l y  t h a t  t h e  d r a w i n g  
c o n t a i n s  i n f o r m a t i o n  i d e n t i c a l  w i t h  t h a t  f r o m  a r e a l  s c ene .  
I f  t h e  d r a w in g  i s  made a c c o r d i n g  t o  t h e  r u l e s  o f  p i c t o r i a l  
p e r s p e c t i v e ,  t h e  i m p l i c a t i o n  w ou ld  :be t h a t  t h e  r u l e s  a r e  n o t  
p u r e l y  c o n v e n t i o n a l .  V e ry  l i t t l e  o f  t h e  r e s e a r c h  rèv iewe 'd  
has  exam ined  t h e  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  i n  s u b j e c t s  
who h a v e  n o t  been exposed  t o  p i c t u r e s  b e f o r e .  Hudson (1 9 6 0 )
' ■  r  "  'and D e re g o w s k i  ( 1 9 6 8 )  b o t h  made c o m p a r i s o n s  be tw e en  sam p les  
o f  e d u c a te d  and u n e d u c a te d  s u b j e c t s ,  and t h e y  fo u n d  v e r y  
l i t t l e  e v i d e n c e  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n  i n  t h e  
u n e d u c a t e d .  However ,  t h e  Hudson p i c t u r e s  can  n o t  be 
c o n s i d e r e d  f a m i l i a r  s c e n e s ,  n o r  do  th e y  obey t h e  la w s  o f  
p e r s p e c t i v e  d r a w i n g .  I n  t h e  same s t u d y ,  D e re g o w s k i  fo u n d  
g r e a t e r  e v i d e n c e  o f  p i c t o r i a l  d e p th  p e r c e p t i o n  by  t h e  
u n e d u c a te d  s u b j e c t s  i n  r e s p o n s e  to  h i s  d ia g ra m s  o f  g e o m e t r i c  
f i g u r e s .  O t h e r  r e s e a r c h  has  shown g r e a t e r  t h r e e - d i m e n s i o n a l  
r e s p o n d in g  t o  p i c t u r e s  o f  f a m i l i a r  scenes  (O m a r i  and 
M a c G i n t i e  1974,  Leach  1975,  Hagen and Johnson  1977,  S i l l i m a n  
1 97 6 ) ,  b u t  a l l  o f  t h e  s u b j e c t s  i n  th e s e  e x p e r i m e n t s  were 
s c h o o l c h i l d r e n .  I n  t h e  p r e s e n t  s t u d y ,  u n e d u c a te d  c h i l d r e n  
were t e s t e d  f o r  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  i n  a f a m i l i a r  
scene and t h e i r  p e r f o r m a n c e  was compared w i t h  t h a t  o f
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s c h o o l c h i l d r e n  o f  t h e  same age s .
I n  M a la w i ,  as i n  many o t h e r  d e v e l o p i n g  c o u n t r i e s ,  a 
s u b s t a n t i a l  p r o p o r t i o n  o f  t h e  p o p u l a t i o n  do  n o t  r e c e i v e  
s c h o o l i n g ,  and many o f  t h o s e  who c o m p le te  P r i m a r y  s c h o o l  do  
n o t  go on to  S e co n d a ry  s c h o o l .  I n  t h e  c o u r s e  o f  h i s  
e d u c a t i o n ,  t h e  s c h o o l c h i l d  i s  c o n f r o n t e d  by  numerous 
d r a w in g s  and d ia g ra m s  w h ic h  a r e  used as  t e a c h i n g  ' a i d s ' .
F o r  t h e  t e a c h e r ,  t h e s e  i l l u s t r a t i o n s  e n r i c h  h i s  t e a c h i n g  and 
convey  i n f o r m a t i o n  r a p i d l y ,  b u t  t h e i r  u s e f u l n e s s  i s  l o s t  i f  
t h e  s t u d e n t s  do n o t  u n d e r s t a n d  p i c t o r i a l  i n f o r m a t i o n .  I n  
many c a s e s ,  t h e  p i c t u r e s  a r e  used  t o  i l l u s t r a t e  new and 
u n f a m i l i a r  m a t e r i a l ,  and i n  a d d i t i o n  t h e  l a w s  o f  p e r s p e c t i v e  
may have been v i o l a t e d .  Now t h e  s t u d e n t  must  use h i s  
k n ow le dge  o f  p i c t o r i a l  i n t e r p r e t a t i o n  i n  o r d e r  t o  u n d e r s t a n d  
t h e  p i c t u r e ,  b u t  h i s  k n o w le d g e  may n o t  be a d e q u a t e .  The 
v i l l a g e r  i s  n o t  o f t e n , r e q u i r e d  t o  use p i c t o r i a l  m a t e r i a l s ,  
b u t  t h e r e  a re  o c c a s i o n s  when ( s ) h e ,  t o o ,  i s  c o n f r o n t e d ,  f o r
V  .  '  -  s '  ?ex a m p le ,  by p o s t e r s  d e v i s e d  by  h e a l t h  and a g r i c u l t u r a l  
w o r k e r s .  The re  i s  t h u s  a p r a c t i c a l  r e a s o n  f o r  w a n t i n g  t o  
know w h e th e r  t h e  u n s c h o o l e d  a r e  a b l e  t o  i n t e r p r e t  d e p t h  
r e l a t i o n s  i n  a d r a w i n g .
A t  p r e s e n t ,  t h e r e  i s  no f o r m u l a  f o r  a ' g o o d '  p o s t e r ,  
and a l l  p o s t e r s  ha v e  to  be f i e l d  t e s t e d .  I t  was hoped t h a t  
i n  a modest  way t h e  p r e s e n t  r e s e a r c h  m i g h t  be a b l e  to  
p r o v i d e  some g u i d e l i n e s  by  r e v e a l i n g  some o f  t h e  
c h a r a c t e r i s t i c s  o f  p e o p le  and o f  d r a w i n g s  w h ic h  f a c i l i t a t e  
p i c t o r i a l  d e p t h  p e r c e p t i o n .  The m a jo r  f o c u s  i s  on  t h e
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p i c t o r i a l  c o n t e n t ,  and b o th  t h e  e f f i c a c y  o f  c e r t a i n  d e p t h  
cues  i n  e l i c i t i n g  p i c t o r i a l  d e p t h  p e r c e p t i o n  and t h e  
i n f l u e n c e  o f  c o n t e n t  f a m i l i a r i t y  a re  c o n s i d e r e d .  The age ,  
s e x ,  s c h o o l i n g  and home b a c k g ro u n d  o f  s u b j e c t s  were 
c o n s i d e r e d  as v a r i a b l e s  w h ic h  m i g h t  i n f l u e n c e  p i c t o r i a l  
d e p th  p e r c e p t i o n .  The i n f l u e n c e  o f  s c h o o l  and o f  home 
b a c k g ro u n d  a r e  d i v e r s e ,  and t h e  ways i n  w h ic h  e i t h e r  o f  them 
m i g h t  enhance  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  a r e  many. Thus ,  
each was t r e a t e d  i n  a g l o b a l  f a s h i o n ,  i n  o r d e r  t o  f i r s t  
a s c e r t a i n  w h e th e r  e i t h e r  was a s s o c i a t e d  w i t h  p e r c e p t i o n  o f  
p i c t o r i a l  d e p t h .  I n  o r d e r  t o  t h i s ,  c h i l d r e n  i n  s c h o o l  were  
compared w i t h  c h i l d r e n  o f  t h e  same age who had  n e v e r  
a t t e n d e d  s c h o o l ,  and c h i l d r e n  whose p a r e n t s  had r e c e i v e d  a 
c e r t a i n  amoun t  o f  s c h o o l i n g  were compared w i t h  c h i l d r e n  
whose p a r e n t s  had r e c i e v e d  l i t t l e  o r  no s c h o o l i n g .  
C o m p a r is o n s  were a l s o  made b e tw e en  m a les  and f e m a le s  i n  a l l  
age g r o u p s .
A g e n e r a l  p r i n c i p l e  g u i d i n g  t h e  r e s e a r c h  has  been t h a t
o f  C o le ,  Gay, G l i c k  and Sharp  ( 1 9 7 1 ) ,  who s t a t e d :
" I f  t h e r e  i s  a g e n e r a l  p r i n c i p l e  to  be g l e a n e d  f r o m  
t h e  method upon w h ic h  o u r  work, i s  b a s e d ,  i t  d e r i v e s  
f r o m  o u r  b e l i e f  t h a t  t h e  p e o p le  we a r e  w o r k i n g  w i t h  
a lw a y s  beh ave  r e a s o n a b l y .  When t h e i r  b e h a v i o r  
a p p e a r s  u n r e a s o n a b l e ,  i t  i s  t o  o u r s e l v e s ,  o u r  
p r o c e d u r e s ,  and o u r  e x p e r i m e n t a l  t a s k s  t h a t  we t u r n  
f o r  an  e x p l a n a t i o n . "
I n  t h e  p r e s e n t  c o n t e x t ,  when s u b j e c t s  do  n o t  e x h i b i t
p i c t o r i a l  d e p t h  p e r c e p t i o n ,  i t  i s  t h e  d r a w i n g s ,  p r o c e d u r e s
and e x p e r i m e n t a l  t a s k s  t h a t  have  been q u e s t i o n n e d  and
m o d i f i e d  i n  t h e  s e a r c h  f o r  t h e  c o n d i t i o n s  w h ic h  e l i c i t
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g r e a t e r  p i c t o r i a l  d e p t h  p e r c e p t i o n .  S e v e r a l  d i f f e r e n t  
t e s t i n g  p r o c e d u r e s  have  been u s e d ,  and none o f  them a r e  new. 
F o r  t h e  m a in  p a r t ,  t h e  a l t e r a t i o n s  have  been p i c t o r i a l  
r a t h e r  t h a n  p r o c e d u r a l ,  b u t  some p r o c e d u r a l  m o d i f i c a t i o n s  
have been made as w e l l .
I t  i s  p o s s i b l y  t r u e  t h a t  i f  c o l o u r  p h o t o g r a p h s  had been 
u s e d ,  many o f  t h e  p r o b le m s  p r e s e n t e d  by a f a i l u r e  o f  
p i c t o r i a l  d e p t h  p e r c e p t i o n  wo u ld  n o t  have  a r i s e n .  However ,  
t h e r e  were s t r o n g  t e c h n i c a l  r e a s o n s  f o r  n o t  u s i n g  c o l o u r  
p h o t o g r a p h s .  The re  were no f a c i l i t i e s  i n  M a la w i  f o r  
p r o c e s s i n g  c o l o u r  f i l m s  and t h e y  had t o  be s e n t  t o  
J o h a n n e s b u rg  ( S o u t h  A f r i c a )  f o r  p r o c e s s i n g .  The c o s t  was 
a l s o  p r o h i b i t i v e  f o r  d i d a c t i c  u s e .  The re  were f a c i l i t i e s  a t  
t h e  U n i v e r s i t y  f o r  p r o c e s s i n g  and e n l a r g i n g  b l a c k - a n d - w h i t e  
f i l m ,  b u t  as such f a c i l i t i e s  were  n o t  g e n e r a l l y  a v a i l a b l e ,  
t h e  p r e s e n t  r e s e a r c h  f o c u s s e d  on b l a c k - a n d - w h i t e  d r a w i n g s ,  
a l t h o u g h  p h o t o g r a p h s  were  used i n  some o f  t h e  e x p e r i m e n t s .
E x p e r i m e n t  1
Many o b s e r v e r s  e x p r e s s  t h e  v i e w  t h a t  t h e  p i c t u r e s  i n  
t h e  Hudson T e s t  a r e  h i g h l y  s t y l i s e d  and u n n a t u r a l .  Some 
o b s e r v e r s  who p e r c e i v e  t h e  p i c t u r e s  as 3D r e p r e s e n t a t i o n s  
a r r i v e  a t  t h e i r  a n s w e r s  t o  t h e  t e s t  q u e s t i o n s  by  a p r o c e s s  
o f  l o g i c a l  i n f e r e n c e  r a t h e r  t h a n  f r o m  a s u b j e c t i v e  
p e r c e p t i o n  o f  t h e  r e l a t i v e  n e a r n e s s  o f  t h e  o b j e c t s .  The 
a n i m a l s  were  n o t  v e r y  f a m i l i a r  t o  M a la w ia n s ,  and as
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d i s c u s s e d  i n  C h a p t e r  Two, i t  may w e l l  h a v e  been  t h a t  
H u d s o n ' s  f i n d i n g s  o f  p o o r  p i c t o r i a l  d e p t h  p e r c e p t i o n  i n  
A f r i c a n s  w e re  i n  p a r t  a t  l e a s t  a r e s u l t  o f  t h e  u n f a m i l i a r i t y  
o f  f o r m  and c o n t e n t  o f  h i s  p i c t u r e s  ( s e e  F i g u r e  4 ) .
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Figure 4 . From Hudson I 96O.
An a t t e m p t  was made to  c o n s t r u c t  p i c t u r e s  s i m i l a r  i n  
l a y o u t  t o  t h o s e  o f  H u d s o n ' s ,  b u t  w i t h  s e v e r a l  f e a t u r e s  
a l t e r e d  i n  o r d e r  t o  a c h e i v e  a more r e a l i s t i c  e f f e c t .  I n  
o r d e r  t o  d o  t h i s ,  t h e  p e r s p e c t i v e  r e l a t i o n s  had  t o  be
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p e r s p e c t i v e  r e s p e c t i v e l y .  A t  t h i s  p o i n t  i t  s h o u ld  be 
m e n t i o n e d  t h a t  no p r o f e s s i o n a l  a r t i s t  was a v a i l a b l e  to  make 
t h e  d r a w i n g s ,  and w h i l e  t h e  s i z e s  o f  t h e  h u t s  a r e  t h e  same 
i n  a l l  p i c t u r e s ,  t h e  f i g u r e  o f  t h e  boy  v a r i e s  i n  s i z e  and 
o r i e n t a t i o n .  The a r t i s t  a t t e m p t e d  t o  make t h e  o r i e n t a t i o n  
o f  t h e  boy a m b ig uous ,  so t h a t  he  d i d  n o t  a p p e a r  t o  be 
r u n n i n g  t o  one h u t  o r  t h e  o t h e r .  The e f f e c t  o f  t h e  
o r i e n t a t i o n  on t h e  d i r e c t i o n  o f  movement  o f  t h e  boy  was 
i n v e s t i g a t e d  i n  e x p e r i m e n t  2 .
I n  o r d e r  t h a t  t h e  c h a n g e s  be  o n l y  p i c t o r i a l ,  H u d s o n 's  
t e s t i n g  method was u s e d .  The f u l l  s e t  o f  q u e s t i o n s  was 
a s k e d ,  e x c e p t  t h a t  t h e  i d e n t i f i c a t i o n  q u e s t i o n  ( s e e  b e lo w )  
was o n l y  r e p e a t e d  when t h e  r o a d  was I n t r o d u c e d  i n  c a r d  4 .
The t e s t  t o o k  a b o u t  15 m i n u t e s  and no p r o b le m s  o f  m o t i v a t i o n  
were e n c o u n t e r e d .
I n  a d d i t i o n  to  i n v e s t i g a t i n g  t h e  e f f e c t  o f  p i c t o r i a l  
c h a n g e s ,  d a ta  was c o l l e c t e d  on t h e  s u b j e c t s ’ home b a c k g ro u n d  
and ,  s i n c e  b o t h  m a le s  and f e m a le s  were  t e s t e d ,  comment i s  
p o s s i b l e  on t h e  Dawson, Young and Cho i  ( 1 9 7 4 )  h y p o t h e s i s  
t h a t  t h e  o u t p u t  o f  t e s t o s t e r o n e  i n  m a le s  b e tw e e n  ages  seven  
and e i g h t  y e a r s  a c c e l e r a t e s  t h e  d e v e lo p m e n t  o f  t h r e e  
d i m e n s i o n a l  p i c t u r e  p e r c e p t i o n .  M a t u r a t i o n a l  c h a n g e s  can  
n o t  s a f e l y  be assumed t o  o c c u r  a t  t h e  same age i n  d i f f e r e n t  
r a c i a l  g r o u p s ,  b u t  t h e  p r e s e n t  s t u d y  a l l o w s  f o r  c o m p a r i s o n  
o v e r  t h e  ra n g e  6 -2 0  y e a r s .
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S u b j e c t s
590 s u b j e c t s  were  t e s t e d ,  306 m a les  and 284 f e m a le s .  
A p p r o x i m a t e l y  40 s u b j e c t s  f r o m  each o f  f o u r  s t a n d a r d s  o f  
P r im a r y  S c h o o l  ( S t a n d a r d s  1 , 3 , 5  and 8 )  and t h e  f o u r  f o rm s  
o f  S e conda ry  s c h o o l  (Forms 1 , 2 , 3  and 4 )  were t e s t e d ,  h a l f  
b e i n g  m a les  and h a l f  f e m a le s .  236 u n s c h o o le d  s u b j e c t s  were  
t e s t e d  f r o m  t h e  s i x  age c a t e g o r i e s  o f  6 - 8 ,  9 - 1 0 ,  1 1 - 1 2 ,  
1 3 - 1 4 ,  15-16 and 17 -18  y e a r s ,  w i t h  h a l f  t h e  s u b j e c t s  i n  each 
age g ro u p  b e i n g  male  and h a l f  f e m a le .  I n  ca s e s  where t h e  
c h i l d ’ s age was u n c e r t a i n ,  a t t e m p t s  were  made to  a s c e r t a i n  
t h e  age i n  r e l a t i o n  to  w e l l - k n o w n  h i s t o r i c a l  and l o c a l  
e v e n t s .  The age ra n g e  6 -1 8  y e a r s  was s e l e c t e d  because  i t  
was a n t i c i p a t e d  t h a t  i t  w o u ld  be t h e  same as t h e  age ra n g e  
o f  t h e  s c h o o l c h i l d r e n  i n  t h e  c l a s s e s  s e l e c t e d ;  h o w e v e r ,  t h e  
mean ages o f  t h e  s c h o o l c h i l d r e n  were h i g h e r  t h a n  a n t i c i p a t e d  
and t h e i r  age r a n g e  was 6 - 2 0  y e a r s .
I n  M a la w i  a c h i l d  may s t a r t  P r im a r y  s c h o o l  a t  t h e  age 
o f  5 y e a r s ,  b u t  i n  p r a c t i c e  many do n o t  e n t e r  s c h o o l  u n t i l  
t h e y  a re  s i x  o r  seven .  The P r im a r y  s c h o o l  has  e i g h t  
s t a n d a r d s  (one  p e r  s c h o o l  y e a r ) ,  and when t h e s e  ha v e  been 
s a t i s f a c t o r i l y  c o m p le te d ,  t h e  c h i l d  may move on to  S e conda ry  
s c h o o l .  The s e c o n d a r y  s c h o o l s  h a v e  a f o u r - y e a r  c u r r i c u l u m  a t  
t h e  end o f  w h ic h  t h e  s t u d e n t s  t a k e  t h e  M a la w i  C e r t i f i c a t e  o f  
E d u c a t i o n ,  w h ic h  i s  t h e i r  e q u i v a l e n t  o f  E n g l i s h  ’ 0 '  l e v e l s .  
A f t e r  two y e a r s  o f  S e c onda ry  e d u c a t i o n ,  t h e r e  a re  J u n i o r  
C e r t i f i c a t e  e x a m i n a t i o n s ,  and some s t u d e n t s  l e a v e  w i t h  t h i s  
q u a l i f i c a t i o n .  O n ly  a few  s e c o n d a r y  s c h o o l s  i n  t h e  c o u n t r y
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have  s i x t h  fo rm s  where  t h e  s t u d e n t s  a r e  p r e p a r e d  f o r  t h e  
Mal a w a i n  e q u i v a l e n t  o f  ’ A ’ l e v e l s ,  b u t  many o f  t h e  s t u d e n t s  
who c o n t i n u e  t h e i r  e d u c a t i o n  a f t e r  f o r m  f o u r  e n t e r  t h e  
U n i v e r s i t y  o f  M a la w i  d e g re e  o r  d i p l o m a  p r o g r a m s .  The 
e d u c a t i o n  sy s te m  has  been s t r o n g l y  i n f l u e n c e d  by  t h e  B r i t i s h  
e d u c a t i o n a l  s y s te m  w i t h ,  u n t i l  r e l a t i v e l y  r e c e n t l y ,  many 
B r i t i s h  t e a c h e r s  i n  t h e  s c h o o l s .
P roc  edu re
B ackground  i n f o r m a t i o n  was c o l l e c t e d  on each s u b j e c t  as 
f o l l o w s ;  age ,  s e x ,  number o f  y e a r s  s p e n t  a t  s c h o o l ,  s c h o o l  
s t a n d a r d  o r  f o rm ,  o c c u p a t i o n  o f  p a r e n t s  and number  o f  o l d e r  
c h i l d r e n  i n  t h e  h o u s e h o ld  a t  s c h o o l .
The t e s t  c o n s i s t e d  o f  f o u r  p i c t u r e s  drawn on 8 ”  by  10" 
w h i t e  c a r d s .  The f i r s t  was a r e p r o d u c t i o n  o f  H u d s o n ’ s c a r d  
1, d e p i c t i n g  a h u n t e r  w i t h  a s p e a r  and an  a n t e l o p e  i n  t h e  
f o r e g r o u n d ,  and an e l e p h a n t  on a h i l l  i n  t h e  r e a r g r o u n d ;
c a r d  2 c o n t a i n e d  t h e  same c u e s  as  c a r d  1 and d e p i c t e d  a boy
and a h u t  i n  t h e  f o r e g r o u n d ,  and a second h u t  i n  t h e  c e n t r e  
r e a r g r o u n d ;  d e p t h  cues  i n  b o t h  c a r d  1 and c a r d  2 were o b j e c t  
s i z e  and e l e v a t i o n .  C a rds  3 and 4 p o r t r a y e d  t h e  same scene  
as c a r d  2 b u t  had ,  i n  a d d i t i o n ,  t h e  c u e s  o f  i n t e r p o s i t i o n  
and l i n e a r  p e r s p e c t i v e  r e s p e c t i v e l y .
F o r  c a r d  1,  t h e  s e t  o f  q u e s t i o n s  used  by  M u n d y - C a s t l e  
( 1 9 6 6 ) were a s k e d :
Q . 1. "What  do you  see i n  t h i s  p i c t u r e ? "  (The  s u b j e c t
was e x p e c te d  t o  i d e n t i f y  each i t e m ;  i f
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n e c e s s a r y  t h e  t e s t e r  p o i n t e d  t o  an  i t e m  and 
a sked  "What i s  t h i s  ? " )
Q .2 .  "What  i s  t h e  man d o i n g ? "  I f  n e c e s s a r y ,  t h i s  
was q u a l i f i e d  by  t h e  q u e s t i o n  "What  i s  t h e  
man d o i n g  w i t h  t h e  s p e a r ? "
Q .3 .  "Can t h e  d e e r  see t h e  man?"
Q .4 .  "How do you know?"
Q .5 .  "Can t h e  man see t h e  d e e r ? "
Q .6 .  "How do you  know?"
Q .7 .  "W h ic h  i s  c l o s e r  t o  t h e  man; t h e  e l e p h a n t  o r  
t h e  d e e r ? "
Q u e s t i o n  7 was c o n s i d e r e d  t o  be t h e  most  i m p o r t a n t  i n  
d e c i d i n g  w h e t h e r  t h e  s u b j e c t  was a 2D o r  a 3D p e r c e i v e r ,  b u t  
t h e  s u p p le m e n t a r y  q u e s t i o n s  s e r v e d  t o  c l a r i f y  i n  c a s e s  o f  
d o u b t .  F o r  c a r d s  2 ,  3 and 4 a s i m i l a r  s e t  o f  q u e s t i o n s  was 
asked  ;
Q . 1. "What do you  see i n  t h i s  p i c t u r e ? "
Q .2 .  "What  i s  t h e  boy  d o i n g ? "  I f  n e c e s s a r y ,
t h e  t e s t e r  e x p l a i n e d  t h a t  t h e  boy was 
r u n n i n g  away f r o m  t h e  r a i n .
Q .3 * "W h ic h  h u t  i s  t h e  boy r u n n i n g  t o ? "
Q .4 .  "Why?" I f  S d i d  n o t  a n s w e r ,  t h e  t e s t e r
a s k ed  "How do you  know?"
Q .5 .  "W h ic h  h u t  i s  n e a r e r  t h e  boy ? "
Q .6 .  "How do you  know?"
Of t h e s e ,  q u e s t i o n  5 was c o n s i d e r e d  t h e  most  i m p o r t a n t  i n
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d e c i d i n g  w h e th e r  t h e  s u b j e c t  was a 2D o r  a 3D p e r c e i v e r .
T e s t i n g  was c a r r i e d  o u t  d u r i n g  t h e  l o n g  v a c a t i o n  by  
C h a n c e l l o r  C o l l e g e  s t u d e n t s  who were e i t h e r  t a k i n g  an 
E d u c a t i o n  c o u r s e ,  o r  P s y c h o lo g y  as p a r t  o f  t h e i r  G e n e r a l  
D e g re e .  T e s t e r s  were  s e l e c t e d  so t h a t  t h e r e  was r o u g h l y  
e q u a l  r e p r e s e n t a t i o n  f r o m  a l l  t h r e e  r e g i o n s  o f  M a la w i  
( N o r t h ,  C e n t r a l  and S o u t h ) .  They r e c e i v e d  i n s t r u c t i o n  i n  
t h e  a d m i n i s t r a t i o n  o f  t h e  t e s t  and were g i v e n  a d e t a i l e d  
s h e e t  o f  t e s t  i n s t r u c t i o n s ,  i n c l u d i n g  p r o c e d u r e  f o r  
a r r a n g i n g  a q u i e t  p l a c e  f o r  t e s t i n g ,  s e t t i n g  t h e  s u b j e c t  a t  
ease ,  f o l l o w i n g  e x a c t l y  t h e  same p r o c e d u r e  f o r  a l l  s u b j e c t s ,  
as w e l l  as t h e  q u e s t i o n s  t o  be asked  o f  t h e  s u b j e c t s .  A l l  
r e s p o n s e s  were r e c o r d e d  i n  f u l l  on t h e  answ e r  s h e e t s  i n  t h e  
v e r n a c u l a r ,  and t r a n s l a t i o n  was p e r f o r m e d  l a t e r  i f  
n e c e s s a r y .  Each t e s t e r ’ s s e t  o f  ans w e r  s h e e t s  was 
s c r u t i n i s e d  upon r e t u r n ,  and d i s c u s s e d  w i t h  h im .  One t e s t e r  
p r e s e n t e d  d a t a  w h ic h  was c o n s i d e r e d  u n r e l i a b l e ,  and h i s  
answ er  s h e e t s  were  d i s c a r d e d .  Each t e s t e r  s e l e c t e d  s u b j e c t s  
a ro u n d  h i s  o r  h e r  home a r e a ;  t h e  sample was t h e r e f o r e  n o t  
random, b u t  t h i s  sy s te m  e n a b le d  s u b j e c t s  t o  be t e s t e d  i n  
t h e i r  v e r n a c u l a r  l a n g u a g e  where n e c e s s a r y .
R e s u l t s
I d e n t i f i c a t i o n  o f  i t e m s .  S u b j e c t s  were b e t t e r  a b l e  to  
i d e n t i f y  t h e  i t e m s  i n  t h e  new p i c t u r e s  t h a n  i n  c a r d  1,  as i s  
shown by  t h e  d a t a  i n  T a b le  4 . 1 .
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T a b le  4 . 1 .  Numbers o f  s u b j e c t s  c o r r e c t l y  
i d e n t i f y i n g  a l l  i t e m s .
C o r r e c t  I n c o r r e c t  
Card 1 372 235
Cards  2 - 4  469 140
K"= 3 5 . 3 ,  p < 0 . 0 0 1 ,  d f = 1 .
F o r  c a r d  1,  t h e  nam ing  o f  t h e  a n i m a l s  was o f t e n  i n c o r r e c t ;  
f o r  ex am p le ,  ’ e l e p h a n t ’ was i d e n t i f i e d  as ’ r h i n o ,  p i g ,  
h i p p o ,  cow, c r o c o d i l e ,  monkey, h o r s e ,  l i o n ,  c a t ,  sheep o r  
d o g ’ ; t h e  ’ s p e a r ’ as ’ s t i c k ’ o r  ’ a r r o w ’ and t h e  ’ h i l l ’ as 
’ r o c k ,  s t o n e ,  r o o t s  o f  a t r e e ,  ro a d  and m e d i c i n e  g o u r d ’ .
F o r  c a r d s  2 ,  3 and 4 t h e  m a in  d i f f i c u l t y  was w i t h  t h e  ’ r o a d ’ 
i n  c a rd  4 w h ic h  was i d e n t i f i e d  as  ’ r o p e ,  t e l e p h o n e  w i r e s ,  
l i n e s  o r  a r i v e r ’ and t h e  ’ r a i n ’ w h i c h  was t h o u g h t  t o  be 
’ s t a r s ’ o r  ’ f l o w e r s ’ .
P i c t o r i a l  d e p th  p e r c e p t i o n .
The p e r c e n t a g e s  o f  3D r e s p o n s e s  t o  c a r d s  1 and 2 were 
com pared ,  k e e p in g  m a les  and f e m a le s  s e p a r a t e .  The r e s u l t s  
a re  shown i n  F i g u r e  7 ,  w h ic h  g i v e s  3D r e s p o n s e s  as a 
p e r c e n t a g e  f o r  each  age g r o u p .  C h i - s q u a r e  t e s t s  were 
p e r f o r m e d  f o r  each age g ro u p  and no s i g n i f i c a n t  d i f f e r e n c e s  
were f o u n d  be tw een  t h e  s e x e s ,  so t h e  r e s u l t s  were  com b in ed
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Figure 6
Percentage o f 3D responses to  cards 1 and 2 
f o r  Males and Females by Age
P E R C E N T  3D 
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/  ■i n  o r d e r  t o  compare p e r f o r m a n c e  on c a r d s  1 and 2 .  
S i g n i f i c a n t l y  more 3 - d i m e n s i o n a l  r e s p o n s e s  were  g i v e n  t o  
c a r d  2 t h a n  to  c a r d  1 by McNemar ’ s t e s t  (X^= 8 . 6 6 ,  d f  = 1, 
p < 0 . 0 0 5 ) .
A second t e s t  f o r  sex d i f f e r e n c e s  was p e r f o r m e d  on t h e  
r e s p o n s e s  t o  t h e  new c a r d s .  F o r  t h i s  p u r p o s e  an a r b i t r a r y  
c r i t e r i o n  was a p p l i e d  w h e re by  a s u b j e c t  was c l a s s i f i e d  as a*" 
'3D p e r c e i v e r '  i f  ( s ) h e . g a v e  a t h r e e - d i m e n s i o n a l  r e s p o n s e  to  
two o f  t h e  t h r e e  c a r d s .  T a b le  4 . 2  g i v e s  t h e  p e r c e n t a g e  o f  
3D p e r c e i v e r s  by  age and s e x .
T a b le  4 . 2
P e r c e n ta g e  o f  s u b j e c t s  p e r c e i v i n g  two o f  
c a r d s  2 ,  3 and 4 i n  3D by  age and sex .
P e r c e n t  '3D p e r c e i v e r s '
/
Age Males Females
6 - 8 45 39
9 -10 68 60
11-12 70 77
13-14 79 68
15-16 83 71
17-18 87 84
19-20 85 86
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The p e r c e n t a g e s  o f ' 3 - d i m e n s i o n a l  r e s p o n s e s  i n  t h e  
y o u n g e s t  g ro u p  a re  d e p re s s e d  by  a l a r g e  number  o f  ' d o n ’ t  
k n o w ' r e s p o n s e s .  25 o f  t h e  64 m a les  and 29 o f  t h e  61 
f e m a le s  gave  t h i s  r e s p o n s e  to  two o r  more c a r d s .  4 f e m a le s  
i n  age g ro u p  9 -1 0  y e a r s  gave  two o r  more ' d o n ' t  k now '  
r e s p o n s e s ,  b u t  i n  t h e  o l d e r  age  g r o u p s  t h e r e  were v e r y  few .  
C h i - s q u a r e  t e s t s  were  p e r f o r m e d  t o  t e s t  f o r  a n  a s s o c i a t i o n  
o f  3 - d i m e n s i o n a l  r e s p o n d i n g  w i t h  s e x ,  b u t  were n o t  
s i g n i f i c a n t  a t  any  age g r o u p .  T he re  i s  some i n d i c a t i o n  o f  
g r e a t e r  3 - d i m e n s i o n a l  r e s p o n d i n g  by  m a les  i n  t h a t  t h e  male  
p e r c e n t a g e s  a r e  h i g h e r  t h a n  th o s e  o f  t h e  f e m a le s  i n  f i v e  o f  
t h e  seven  age g r o u p s ,  and an o v e r a l l  c h i - s q u a r e  t e s t  was 
com puted ,  b u t  was n o t  s i g n i f i c a n t  (X^= 1 . 8 4 ,  d . f . = 1 ) .  T h e re  
i s  a s t e a d y  i n c r e a s e  i n  t h e  p r o p o r t i o n  o f  3D p e r c e i v e r s  w i t h  
age ,  and a o n e - t a i l e d '  t e s t  f o r  a l i n e a r  t r e n d  i n  p r o p o r t i o n s  
was s i g n i f i c a n t  f o r  b o t h  m a les  ( z = 3 . 4 4 ,  p < 0 . 0 1 )  and f e m a le s  
( z = 1 . 8 3 ,  p < 0 . 0 5 ) .
T a b le  4 .3  g i v e s  t h e  p e r c e n t a g e  o f  3D p e r c e i v e r s  (b a s e d  
on t h e  same c r i t e r i o n  as  used  above  i n  T a b le  4^2 o f  two o u t  
o f  t h r e e  3D r e s p o n s e s )  f o r  t h e  s c h o o l g o e r s  and t h e  
u n s c h o o le d  by age.  '
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T a b le  4 . 3
P e r c e n t  ' 3D p e r c e i v e r s ' f o r  t h e u n s c h o o l e d
and  sc h o o l e d b y  age •
P e rc e n t  '3D p e r c e i v e r s  '
Age No s c h o o l S c h o o l
6 - 8 38 ( 6 4 ) 44 ( 5 9 )
9 - 1 0 65 ( 2 0 ) 80 ( 2 5 )
1 1 -1 2 76 ( 1 6 ) 78 ( 3 1 )
1 3 -1 4 74 ( 1 9 ) 74 ( 4 2 )
1 5 -1 6 75 ( 2 8 ) 85 ( 7 0 )
1 7 -1 8 78 ( 2 9 ) 90 ( 9 2 )
1 9 -2 0 — 89 ( 5 4 )
Numbers  o f s u b j e c t 8 a r e  g i v e n  i n  p a r e n t h e s e ,
A g a in  t h e  p e r c e n t a g e s  f o r  t h e  y o u n g e s t  a g e  g r o u p  a r e  
a f f e c t e d  by  r e l a t i v e l y  l a r g e  n u m b e rs  o f  ' d o n ' t  k n o w '  
r e s p o n s e s .  The  p e r c e n t a g e  o f  s c h o o l g o e r s  who a r e  3D 
p e r c e i v e r s  i s  e q u a l  t o  o r  g r e a t e r  t h a n  t h e  p e r c e n t a g e  o f  
u n s c h o o l e d  who a r e  3D p e r c e i v e r s  i n  each  age  g r o u p .  
C h i - s q u a r e  t e s t s  w e re  p e r f o r m e d  f o r  e a c h  age g r o u p ,  b u t  n o n e  
o f  them  w e re  s i g n i f i c a n t .  H o w e v e r ,  an  o v e r a l l  c h i - s q u a r e  
t e s t  s u g g e s t e d  a s i g n i f i c a n t  a s s o c i a t i o n  b e tw e e n  s c h o o l  and  
3D p e r c e i v e r s  (X ^ =  5 . 6 7 , d f = 1 , p < 0 . 0 2 ) ,  b u t  t h i s  s h o u l d  be 
i n t e r p r e t e d  c a u t i o u s l y  b e c a u s e  t h e r e  i s  an  i n d i c a t i o n  ( a s  
e x p e c t e d )  o f  an  age  x p e r c e p t i o n  d e p e n d e n c e .  The  C o c h ra n
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C r i t e r i o n ,  a p p l i e d  t o  t h e  p r o p o r t i o n s  ( C o c h r a n  195 4 )  was 
c o m p u te d  and was a l s o  s i g n i f i c a n t  ( p < 0 . 0 5 ) .
The r e l a t i v e  e f f i c a c y  o f  t h e  d i f f e r e n t  d e p t h  c u e s  i n  
e l i c i t i n g  3D r e s p o n s e s  i s  a n a l y s e d  n e x t .  T a b l e  4 . 4  shows 
t h e  p e r c e n t a g e  o f  3D r e s p o n s e s  t o  each  o f  c a r d s  2 ,  3 and 4 
b y  age .
T a b le  4 . 4
P e r c e n t  3D r e s p o n s e s  t o  c a r d s  2 ,  3 and 4 by  a ge .
Age N Card  2 Card  3 Card  4
6 - 8 123 41 59 38
9 - 1 0 52 50 77 60
11 -12 47 72 83 64
13 -14 62 66 77 69
15 -16 98 72 81 61
17 -18 123 81 89 70
19-20 55 78 85 82
T h e r e  we re  a g a i n  a l a r g e  n um be r  o f  s u b j e c t s  i n  t h e  
y o u n g e s t  a g e  g r o u p  who c o u l d  n o t  be  c l a s s i f i e d  as  2D o r  3D 
b e c a u s e  t h e y  g a v e  two o r  more ' d o n ' t  k n o w '  o r  'same 
d i s t a n c e '  r e s p o n s e s .  C o c h r a n ' s  Q - t e s t  ( C o c h r a n  195 0 )  was 
c o m p u te d  on a l l  t h e  d a t a  f o r  c a r d s  2 ,  3 and 4 c o m b in e d  and 
was h i g h l y  s i g n i f i c a n t  ( Q = 8 7 . 4 ,  d f = 1 ,  p ( O . O O I ) .  Q - t e s t s  
c o m p u te d  on t h e  d a t a  f o r  e a c h  age g r o u p  s e p a r a t e l y  a r e  g i v e n  
i n  T a b le  4 . 4 . 1 .
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T a b le  4 . 4 . 1
V a l u e s o f  Q f r o m T a b le  4
Age Q P
6 - 8 1 3 .0 6 < 0 . 0 1
9 - 1 0 9 . 3 < 0 . 0 1
1 1 -12 8 .7 1 < 0 . 0 1
13 -14 2 . 7 < 0 .1
1 5 -1 6 1 6 . 5 5 < 0 . 0 1
1 7 -1 8 1 3 .8 < 0 . 0 1
1 9 -2 0 1 .27 n.  s.
I t  can  be seen  t h a t  o f  t h e  s i x  y o u n g e s t  g r o u p s ,  o n l y  i n  one 
c a s e  does  t h e  t e s t  f a i l  t o  m e e t  t h e  0 . 0 1  l e v e l  o f  
s i g n i f i c a n c e ,  and t h a t  c a s e  i s  s i g n i f i c a n t  a t  t h e  0 . 1  l e v e l ,  
The l a c k  o f  any  a s s o c i a t i o n  i n  t h e  o l d e s t  a g e  g r o u p s  c o u l d  
w e l l  be  a c e i l i n g  e f f e c t ,  as  v e r y  f e w  t w o - d i m e n s i o n a l  
r e s p o n s e s  w e re  g i v e n  t o  a n y  c a r d  i n  t h e s e  g r o u p s .
E x a m i n a t i o n  o f  t h e  d a t a  r e v e a l e d  t h a t  t h e  c u e  o f  
i n t e r p o s i t i o n  ( c a r d  3 )  e l i c i t e d  t h e  g r e a t e s t  n u m b e r  o f  
t h r e e - d i m e n s i o n a l  r e s p o n s e s  i n  a l l  g r o u p s .
The m e thod  o f  W a c k e r l y  and D i e t r i c h  ( 1 9 7 6 )  was u s e d  t o  
make p a i r w i s e  c o m p a r i s o n s  o f  t h e  t r e a t m e n t s  a t  ea c h  l e v e l .  
T h i s  a n a l y s i s  s u p p o r t e d  t h e  a b o v e  i n d i c a t i o n  o f  g r e a t e r  
p e r c e p t i o n  o f  d e p t h  t o  c a r d  3 .  I n  t h e  y o u n g e s t  age  g r o u p  
( 6 - 8  y e a r s )  c a r d  3 e l i c i t e d  s i g n i f i c a n t l y  more  
t h r e e - d i m e n s i o n a l  r e s p o n s e s  t h a n  e i t h e r  c a r d  2 o r  c a r d  4 ,
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and i n  age g r o u p  9 - 1 0  y e a r s  s i g n i f i c a n t l y  more  t h a n  c a r d  2 ;  
i n  t h e  o l d e r  g r o u p s  i t  e l i c i t e d  s i g n i f i c a n t l y  more 
t h r e e - d i m e n s i o n a l  r e s p o n s e s  t h a n  c a r d  4 .  R e s p o n s e s  t o  c a r d s  
2 and 4 were  n o t  s i g n i f i c a n t l y  d i f f e r e n t  a t  a n y  age .  T h i s  
s u p p o r t s  H u d s o n ’ s ( I 9 6 0 )  and S h u k l a ’ s ( 1 9 7 3 )  f i n d i n g s  t h a t  
l i n e a r  p e r s p e c t i v e  i s  a l e s s  e f f e c t i v e  c u e  t o  d e p t h  t h a n  
i n t e r p o s i t i o n .
F i n a l l y ,  t h e  i n f l u e n c e  o f  t h e  home e n v i r o n m e n t  was 
c o n s i d e r e d .  S u b j e c t s ’ p a r e n t s  w e re  c l a s s i f i e d  as  s c h o o l e d  
o r  n o t  s c h o o l e d ,  a c c o r d i n g  t o  t h e  o c c u p a t i o n  r e c o r d e d  f o r  
th e m .  I f  a p a r e n t ’ s o c c u p a t i o n  r e q u i r e d  t h a t  h e  o r  she  had. 
a t t e n d e d  s c h o o l  f o r  a m in im um  o f  f o u r  y e a r s ,  t h e  s u b j e c t  was 
c l a s s i f i e d  as  h a v i n g  s c h o o l e d  p a r e n t s .  T h i s  c r i t e r i o n  was 
c h o s e n  i n  o r d e r  t o  e n s u r e  t h a t  t h e  ’ s c h o o l e d ’ p a r e n t s  w e re  
f o r  t h e  m a in  p a r t  l i t e r a t e .  I n  87 c a s e s  i t  was n o t  p o s s i b l e  
t o  c l a s s i f y  w i t h  c o n f i d e n c e  on t h e  b a s i s  o f  t h e  i n f o r m a t i o n  
a v a i l a b l e ,  and t h e s e  s u b j e c t s  w e re  d i s c a r d e d  f r o m  t h i s  
a n a l y s i s .  I n s p e c t i o n  o f  t h e  d a t a  showed t h a t  a l m o s t  a l l  t h e  
s u b j e c t s  who h a d  n o t  bee n  t o  s c h o o l  had  u n e d u c a t e d  p a r e n t s .  
On t h e  o t h e r  h a n d ,  a p p r o x i m a t e l y  h a l f  t h e  s c h o o l c h i l d r e n  h a d  
e d u c a t e d  p a r e n t s  and  h a l f  had  u n e d u c a t e d  p a r e n t s ,  and i t  was 
t h e r e f o r e  p o s s i b l e  t o  t e s t  t h e  a s s o c i a t i o n  o f  p a r e n t a l  
e d u c a t i o n  w i t h  t h e s e  s u b j e c t s ’ p e r f o r m a n c e  on t h e  t e s t .
T a b le  4 . 5  g i v e s  t h e  n u m b e rs  o f  3D p e r c e i v e r s  a c c o r d i n g  t o  
t h e  e d u c a t i o n a l  l e v e l  o f  t h e  p a r e n t s ,  f o r  t h e  s c h o o l c h i l d r e n  
o n l y .
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T a b le  4 . 5  
Numbers o f  2D and 3D p e r c e i v e r s  
by p a r e n t a l  e d u c a t i o n
P a r e n t s  ’ P e r c e p t i o n  o f s u b j e c t
e d u c a t i o n 3D 2D
No s c h o o l 138 20
S c h o o l 91 35
X = 1 0 .2 6 , d f = 1 ,  p . 0 .0 0 1
The r e l a t i o n s h i p  i s  h i g h l y  s i g n i f i c a n t  and i n d i c a t e s  t h a t  
t h e  home b a c k g ro u n d  i n f l u e n c e s  s u b j e c t s ’ p e r f o r m a n c e .  The 
means t h r o u g h  w h ic h  t h i s  i n l u e n c e  i s  e x e r t e d  w i l l  be 
d i s c u s s e d  l a t e r .
I t  was c o n s i d e r e d  p o s s i b l e  t h a t  i f  a c h i l d  l i v e d  i n  a 
h o u s e h o ld  w i t h  o t h e r  c h i l d r e n  a t t e n d i n g  s c h o o l ,  ( s ) h e  m i g h t  
be i n f l u e n c e d  by t h e  p r e s e n c e  o f  s c h o o l  m a t e r i a l s  and 
i n f o r m a t i o n  d i s s e m i n a t e d  by  t h e  o l d e r  s c h o o l c h i l d .  A 
c o m p a r i s o n  was t h e r e f o r e  made be tween  t h o s e  s u b j e c t s  whose 
h o u s e h o ld  i n c l u d e d  o t h e r  s c h o o l g o e r s ,  and t h o s e  who were t h e  
o n l y  s c h o o l g o e r  i n  t h e i r  h o u s e h o l d .  T h i s  was done k e e p in g  
s u b j e c t s  w i t h  u n s c h o o le d  and s c h o o le d  p a r e n t s  s e p a r a t e ,  and 
t h e  r e s u l t s  a r e  g i v e n  i n  T a b le  4 . 6 .
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T a b le  4 . 6
Numbers o f  2D and 3D p e r c e i v e r s  by p a r e n t a l  e d u c a t i o n  
and number  o f  s i b l i n g s  a t  s c h o o l .
P e r c e p t i o n  
o f  s u b j e c t
3D
2D
U n s c h o o le d  
p a r e n t s  
Number o f  
s c h o o l s  i b s  
0 1 + 
124 79
45 ' 29
X = 0 . 0 0 9 6 ,  
d f = 1 , n . s .
S c h o o le d  
p a r e n t s  
Number o f  
s c h o o l s  i b s  
0 1 +
34 114
4 14
X = 0 .0 6 0  
d f = 1 , n . s .
I n  n e i t h e r  case  i s  t h e  r e l a t i o n s h i p  s i g n i f i c a n t .
D i s c u s s i o n  o f  t h e  r e s u l t s  o f  e x p e r i m e n t  1 w i l l  be 
d e f e r r e d  u n t i l  a f t e r  t h e  p r e s e n t a t i o n  o f  e x p e r i m e n t s  2 and 
3.
E x p e r im e n t  2
I n t r o d u c t i o n
I t  i s  p o s s i b l e  t h a t  t h e  d r a w i n g  o f  t h e  boy was n o t  
s u f f i c i e n t l y  a m b ig uous ,  i n  t h a t  he c o u l d  have a p p e a re d  t o  be 
r u n n i n g  t o  t h e  f o r e g r o u n d  h u t ,  p a r t i c u l a r l y  i n  c a r d s  2 and- 
3.  I f  s u b j e c t s  p e r c e i v e d  t h i s  o r i e n t a t i o n ,  i t  m ig h t  have
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i n f l u e n c e d  t h e i r  r e s p o n s e s  and s p u r i o u s l y  e n h a n c e d  t h e  
num be r  o f  a p p a r e n t l y  3D p e r c e i v e r s .  Two f u r t h e r  e x p e r i m e n t s  
w e re  t h e r e f o r e  r u n :  t h e  f i r s t  t e s t e d  t h e  h y p o t h e s i s  t h a t  
f e w e r  3 - d i m e n s i o n a l  r e s p o n s e s  w o u ld  be  e l i c i t e d  b y  t h e  same 
( b o y )  p i c t u r e s  i f  t h e  s t a n c e  o f  t h e  bo y  was a l t e r e d  so t h a t  
he a p p e a r e d  t o  be s t a t i o n a r y  and f a c i n g  o u t  o f  t h e  p i c t u r e ;  
t h e  s e c o n d  e x p e r i m e n t  a s s e s s e d  t h e  p e r c e i v e d  o r i e n t a t i o n  o f  
t h e  bo y  and t h e  i n f l u e n c e  o f  t h a t  o r i e n t a t i o n ,  i f  a n y ,  on 
r e  s p o n s e s .
Sub . i e c t s
15 b o y s  aged 7 and 8 y e a r s  and 15 b o y s  aged  13 and 14 
y e a r s  f r o m  Zomba Boys  F u l l  P r i m a r y  S c h o o l .  A s a m p le  o f  15 
f i r s t  y e a r  s t u d e n t s  f r o m  C h a n c e l l o r  C o l l e g e  who were  t a k i n g  
a c l a s s  i n  B i o l o g y  w e re  a l s o  t e s t e d .
M a t e r i a l s
The  t h r e e  c a r d s  u s e d  i n  e x p e r i m e n t  1 w e re  r e d r a w n  w i t h  
t h e  boy  c o r r e c t l y  t o  s c a l e  and s t a n d i n g  s t i l l ,  f a c i n g  o u t  o f  
t h e  p i c t u r e ,  i n  t h e  same p i c t o r i a l  l o c a t i o n  a s  b e f o r e .  They  
w i l l  be  r e f e r r e d  t o  a s  c a r d s  2 ’ , 3 ’ and  4 ’ and  a r e  shown i n  
f i g u r e  7 .
P r o c  e d u re
T e s t i n g  was done  by  t h e  a u t h o r  and  one o f  t h e  m a le  
a s s i s t a n t s  who h a d  c o l l e c t e d  d a t a  f o r  e x p e r i m e n t  1 .  The 
e x p e r i m e n t e r  s a t  b e s i d e  t h e  S a t  a t a b l e ,  and each  c a r d  was
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Figu re  ?• M dd i f ied  s ta n c e 'p i c t u r ë s  '
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d i s p l a y e d  i n  t u r n  on a v e r t i c a l  c l i p b o a r d .  A f t e r  p u t i n g  t h e
f i r s t  c a r d  i n  p l a c e ,  E s a i d ;  * I n  t h i s  p i c t u r e  t h e  a r t i s t  i s
t r y i n g  t o  show a bo y  s t a n d i n g  t h e r e  ( i n d i c a t e s )  and t h e  r a i n  
i s  b e g i n n i n g  t o  f a l l ;  t h e  b o y  i s  g o i n g  t o  r u n  t o  t h e  h o u s e  
t h a t  i s  n e a r  t o  h i m ;  w h i c h  h o u s e  w i l l  he  go  t o ?  W h ic h  h o u s e  
i s  n e a r  t o  t h e  b o y ? ”  The t h r e e  c a r d s  w e re  p r e s e n t e d  i n  t h e  
same o r d e r  a s  i n  E x p e r i m e n t  1 i n  h a l f  t h e  t r i a l s ,  and i n  t h e
r e v e r s e  o r d e r  i n  t h e  o t h e r  h a l f .
R e s u l t s .
The  n u m b e rs  o f  s u b j e c t s  r e s p o n d i n g  t h a t  t h e  f o r e g r o u n d  
h u t  was n e a r e r  a r e  g i v e n  i n  T a b le  k  . 7
T a b l e  4 . 7
Numbers  ( a n d  p e r c e n t a g e s )  o f  s u b j e c t s  r e s p o n d i n g  t h a t  t h e  
f o r e g r o u n d  h u t  was n e a r e r  f o r  t h r e e  c a r d s  and  t h r e e  a g e s .
7 and 8 y r s  13 and 14 y r s  A d u l t s  
Card  2» 11 ( 7 3 )  14 ( 9 3 )  15 ( 1 0 0 )
Card 3 ’ 15 ( 1 0 0 )  14 ( 9 3 )  15 ( 1 0 0 )
Card 4» 12 ( 6 7 )  12 ( 6 7 )  15 ( 1 0 0 )
These  p e r c e n t a g e s  a r e  c e r t a i n l y  n o t  l o w e r  t h a n  t h o s e  
o b t a i n e d  i n  e x p e r i m e n t  1 ( s e e  T a b le  4 . 4 ) ,  s u g g e s t i n g  t h a t  
t h e  o r i e n t a t i o n  o f  t h e  bo y  i n  e x p e r i m e n t  1 d i d  n o t  e n h a n c e  
p e r c e p t i o n  o f  p i c t o r i a l  d e p t h .  I f  a n y t h i n g ,  t h e  c h a n g e  i n
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o r i e n t a t i o n  ha s  i n c r e a s e d  t h e  i n c i d e n c e  o f  t h r e e - d i m e n s i o n a l  
r e s p o n d i n g .  C o c h r a n ' s  Q was c o m p u te d  f o r  e a c h  age l e v e l  and  
showed a s i g n i f i c a n t  a s s o c i a t i o n  o f  t h r e e - d i m e n s i o n a l  
r e s p o n s e s  w i t h  c a r d  f o r  t h e  y o u n g e s t  a ge  g r o u p  ( Q = 5 . 2 ,  
p < 0 . 0 5 ) .  P a i r w i s e  c o m p a r i s o n s  w e re  made u s i n g  t h e  W a c k e r l y  
and D i e t r i c h  m e th od  and t h e  o n l y  s i g n i f i c a n t  d i f f e r e n c e  was 
b e t w e e n  c a r d s  2 and 3 a t  a g e  7 - 8  y e a r s ,  a l t h o u g h  t h e r e  was 
a l s o  a v e r y  n e a r l y  s i g n i f i c a n t  d i f f e r e n c e  b e t w e e n  c a r d s  3 
and 4 i n  t h a t  a ge  g r o u p .  The r e s u l t s  s u p p o r t  t h e  f i n d i n g  o f  
e x p e r i m e n t  1 ,  t h a t  t h e  y o u n g e r  s u b j e c t s  g i v e  a h i g h e r  
p e r c e n t a g e  o f  t h r e e - d i m e n s i o n a l  r e s p o n s e s  t o  c a r d  3 ,  w i t h  
t h e  c u e  o f  i n t e r p o s i t i o n ,  t h a n  t o  c a r d s  2 o r  4 .
E x p e r i m e n t  3
M a t e r i a l s
A s e t  o f  t h r e e  p i c t u r e s  was c o n s t r u c t e d  w i t h  t h e  f i g u r e  
o f  t h e  boy  i n  e x a c t l y  t h e  same p o s i t i o n s  as  i n  e x p e r i m e n t  1 
b u t  w i t h  t h e  r e s t  o f  t h e  p a p e r  b l a n k .
S u b j e c t s
21 s t u d e n t s  f r o m  t h e  U n i v e r s i t y  o f  M a la w i  who were  
t a k i n g  t h e  D i p .  Ed. d e g r e e .  R o u g h l y  o n e - t h i r d  o f  t h e  c l a s s  
was f e m a l e ,  and t h e  a v e r a g e  age  was 2 0 . 6  y e a r s .
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P r o c e d u r e
T e s t i n g  was don e  b y  a c o l l e a g u e  who was t e a c h i n g  
e d u c a t i o n a l  P s y c h o l o g y .  S u b j e c t s  we re  g i v e n  t h e  t h r e e  
p i c t u r e s  one  a t  a t i m e  and w e re  a s k e d  t o  i n d i c a t e  t h e  
d i r e c t i o n  i n  w h i c h  t h e  b o y  a p p e a r e d  t o  be  r u n n i n g  b y  d r a w i n g  
an a r r o w .  I f  t h e y  c o u l d  n o t  t e l l  e x a c t l y  w h e re  he  was 
g o i n g ,  t h e y  we re  t o  d r a w  tw o  a r r o w s  i n d i c a t i n g  t h e  l i m i t s  o f  
h i s  o r i e n t a t i o n .
R e s u l t s
A c r i t e r i o n  was e s t a b l i s h e d  w h e re b y  s u b j e c t s '  r e s p o n s e s  
c o u l d  be c l a s s i f i e d  as  i n d i c a t i n g  an o r i e n t a t i o n  o f  t h e  bo y  
t o w a r d s  o ne  o f  t h e  h u t s  o r  a n  a m b ig u o u s  o r i e n t a t i o n .  I n  
o r d e r  t o  d o  t h i s ,  a l i n e  was c o n s t r u c t e d  f r o m  t h e  c e n t r e  o f  
t h e  b o y ' s  bod y  w h i c h  b i s e c t e d  t h e  s h o r t e s t  s t r a i g h t  l i n e  
j o i n i n g  t h e  two h u t s .  T r a v e l  a l o n g  t h e  c o n s t r u c t e d  l i n e  
w o u ld  n o t  l e a d  t o  e i t h e r  h u t ,  and t h e r e f o r e  r e s p o n s e s  
i n d i c a t i n g  t h i s  d i r e c t i o n  we re  c l a s s i f i e d  as  a m b ig u o u s .  Two 
more  l i n e s  w e re  c o n s t r u c t e d  f r o m  t h e  bo y  and c u t t i n g  t h e  
edge  o f  t h e  p i c t u r e  one c e n t i m e t r e  a b o v e  and one c e n t i m e t r e  
b e l o w  t h e  f i r s t  c o n s t r u c t e d  l i n e  ( s e e  f i g u r e  7 b ) .  R e s p o n s e s  
i n d i c a t i n g  an o r i e n t a t i o n  w i t h i n  t h i s  band w e re  c l a s s i f i e d  
as  a m b ig u o u s ,  b e l o w  t h e  band  as  ' f o r e g r o u n d  o r i e n t a t i o n ' ,  
and a b o v e  i t  as  ' r e a r g r o u n d  o r i e n t a t i o n ' .  U s i n g  t h i s  
c r i t e r i o n ,  e s t i m a t e s  o f  a m b ig u o u s  o r i e n t a t i o n  a r e  on t h e  
c o n s e r v a t i v e  s i d e .  The  n u m b e rs  o f  t h e  d i f f e r e n t  r e s p o n s e s  
a r e  i n  T a b le  4 . 8
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Figure  7b. Gard 2 w i th  o r i e n t a t i o n  c r i t e r i a  marked.
O r i e n t a t i o n  responses f a l l i n g  w i t h i n  the hand in d ic a te d  
by the l i n e s  f rom the boy 's  boday were c l a s s i f i e d  as 
ambiguous, ahove as rearground o r i e n t a t i o n ,  and below 
as fo reground o r i e n t a t i o n .
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;Figure ?b. Card 3 w i t h  o r i e n t a t i o n  c r i t e r i a  marked.
n
Card 4 w i t h  o r i e n t a t i o n  c r i t e r i a  marked,
106b
■ 1
T a b l e  U . 8
Numbers  o f  d i f f e r e n t  t y p e s  o f  o r i e n t a t i o n
r e s p o n s e t o  c a r d s 2 ,  3 and 4
Card  2 Ca rd 3 Ca rd  4
R e a r g r o u n d 9< 2 19
Amb i g u o u s 4 4 2
F o r e g r o u n d 9 15 0
r e s p o n s e  t o  e a c h  o f c a r d s  3 and 4 was r e j e c t e d
t h e  s u b j e c t  d i d n o t  f o l l o w  t h e i n s t r u c t i o n s
The c ase  i n  w h i c h  i t  w o u ld  be  m os t  s e r i o u s  i f  t h e r e  
w e re  an  i n f l u e n c e  o f  t h e  b o y ’ s o r i e n t a t i o n  i s  i n  c a r d  2 .
T h i s  was t h e  one w h i c h  was c o m p a re d  w i t h  t h e  Hudson p i c t u r e .  
I n  f a c t ;  h o w e v e r ,  t h e  f i g u r e  a p p e a r s  t o  be  q u i t e  a m b ig u o u s ,  
s i n c e  e q u a l  n u m b e rs  o f  s u b j e c t s  p e r c e i v e d  t h e  b o y ’ s 
o r i e n t a t i o n  t o  be  t o  t h e  f o r e g r o u n d  h u t  as  t o  t h e  r e a r g r o u n d  
one and f o u r  r e s p o n s e s  we re  c l a s s i f i e d  as  a m b ig u o u s .
A p r o b l e m  d oe s  e x i s t  f o r  c a r d  3 i n  t h a t  t h e  m a j o r i t y  o f  
s u b j e c t s  p e r c e i v e  t h e  b o y  t o  be  r u n n i n g  t o w a r d s  t h e  
f o r e g r o u n d  h u t .  H o w e v e r ,  f o r  c a r d  4 t h e  o r i e n t a t i o n  i s  
p e r c e i v e d  t o  be  t o w a r d s  t h e  r e a r g r o u n d  h u t .
The q u e s t i o n  now a r i s e s  as  t o  w h e t h e r  a p e r c e i v e d  
o r i e n t a t i o n  o f  t h e  bo y  does  i n  f a c t  i n f l u e n c e  s u b j e c t s ’ 
r e s p o n s e s .  I t  w i l l  be  r e c a l l e d  t h a t  i n  c l a s s i f y i n g  s u b j e c t s  
as 2D o r  3D p e r c e i v e r s  m o s t  w e i g h t  was g i v e n  t o  q u e s t i o n  5
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"W h ich  h u t  i s  n e a r e r  t h e  boy.?" T h i s  q u e s t i o n  c o u l d  be 
answered  w i t h o u t  any  r e f e r e n c e  t o  t h e  o r i e n t a t i o n  o f  t h e  
boy ,  b u t  t h e  p o s s i b i l i t y  must  be e n t e r t a i n e d  t h a t  a 
p e r c e i v e d  o r i e n t a t i o n  t o  one h u t  o r  t h e  o t h e r  m ig h t  
i n f l u e n c e  t h e  answ er  t o  t h i s  q u e s t i o n ,  and f o r  t h i s  r e a s o n ,  
t h e  r e s p o n s e s  t o  t h e  q u e s t i o n s  we re  lo o k e d  a t  a g a i n ,  and 
were r e c l a s s i f i e d .
Answers  t o  q u e s t i o n s  3 j  4 ,  5 and 5 ( s e e  page 92 )  g i v e n  
by t h e  u n s c h o o le d  m a les  w e re  r e a n a l y s e d  and were  c l a s s i f i e d  
as i n d i c a t i n g  a p e r c e i v e d  o r i e n t a t i o n  o f  t h e  boy ,  o r  no 
p e r c e i v e d  o r i e n t a t i o n .  A t e s t  f o r  t h e  a s s o c i a t i o n  o f  
p e r c e p t i o n  o f  o r i e n t a t i o n  w i t h  t h r e e - d i m e n s i o n a l  r e s p o n d in g  
was c o n d u c te d  f o r  each c a r d .
T a b le  4 . 9
Numbers o f  3D and 2D r e s p o n s e s  a c c o r d i n g  t o  t h e
p e r c e i v e d o r i e n t a t i o n o f t h e boy .
Card 2 Card 3 Card 4
2D 3D 2D 3D 2D 3D
O r i e n t a t i o n 32 15 43 5 32 17
No o r i e n t a t i o n 29 15 36 8 28 13
C h i - s q u a r e  t e s t s  were n o t  s i g n i f i c a n t  f o r  any o f  t h e  c a r d s .
These d a t a  s u g g e s t  t h a t  t h e  r e s u l t s  o f  e x p e r i m e n t  1 a re  
n o t  i n v a l i d .  Even where t h e r e  i s  some c o n s e n s u s  as t o  t h e
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d i r e c t i o n  i n  w h i c h  t h e  b o y  i s  r u n n i n g ,  t h i s  d o e s  n o t  
n e c e s s a r i l y  i n f l u e n c e  t h e  a n s w e r  t o  t h e  q u e s t i o n  " W h ic h  h u t  
i s  n e a r e r  t h e  b o y ? "  The f i n d i n g s  i n  a n y  c a s e  s u g g e s t  t h a t  
. the  bo y  i n  c a r d  2 i s  n o t  p e r c e i v e d  t o  be  r u n n i n g  t o  one h u t  
o r  t h e  o t h e r ,  and t h i s  makes t h e  c o m p a r i s o n  o f  t h i s  c a r d  
w i t h  c a r d  1 a v a l i d  one .  The  c o m p a r i s o n s  b e t w e e n  c a r d s  2 ,  3 
and  4 a r e  p o s s i b l y  l e s s  r e l i a b l e  s i n c e  t h e r e  d o e s  a p p e a r  t o  
be a p e r c e i v e d  o r i e n t a t i o n  t o  t h e  f o r e g r o u n d  h u t  i n  c a r d  3 
and t o  t h e  r e a r g r o u n d  h u t  i n  c a r d  4 .  H o w e v e r ,  t h e  f a c t  t h a t  
many Ss g a v e  good r e a s o n s  f o r  s a y i n g  t h a t  t h e  f o r e g r o u n d  h u t  
was n e a r e r  t h e  b o y  i n  c a r d  3 ,  t a k e n  t o g e t h e r  w i t h  t h e  
f i n d i n g s  o f  e x p e r i m e n t  2 ,  l e n d s  c r e d e n c e  t o  t h e  
i n t e r p r e t a t i o n  p l a c e d  u p o n  t h e  f i n d i n g s .  T h i s  
i n t e r p r e t a t i o n  i s  a l s o  c o n s i s t e n t  w i t h  McGurk and J a h o d a ’ s 
( 1 9 7 4 )  f i n d i n g s  t h a t  p o s t u r e  d i d  n o t  i n f l u e n c e  c h i l d r e n ' s  
a c c u r a c y  o f  s i z e  o r  s p a t i a l  j u d g e m e n t s .
D i s c u s s  i o n
P i c t o r i a l  c o n t e n t ,  a g e ,  e d u c a t i o n  and p a r e n t a l  
e d u c a t i o n  emerge  as  v a r i a b l e s  a s s o c i a t e d  w i t h  p e r c e p t i o n  o f  
p i c t o r i a l  d e p t h .  The a s s o c i a t i o n  o f  t h e  f i r s t  o f  t h e s e ,  
f a m i l i a r i t y ,  r e s t s  on  t h e  a s s u m p t i o n  t h a t  h u n t e r s ,  e l e p h a n t  
and a n t e l o p e  were  i n d e e d  l e s s  w e l l - k n o w n  t o  t h e  s u b j e c t s  
t h a n  b o y s  and h o u s e s .  M a l a w i  h a s  l i t t l e  u n c u l t i v a t e d  l a n d ,  
and e l e p h a n t  and  d e e r ,  t o g e t h e r  w i t h  many o t h e r  w i l d  a n i m a l s  
a r e  f o u n d  a l m o s t  e x c l u s i v e l y  i n  game p a r k s ,  so t h a t  v e r y  f e w  
o f  t h e  s u b j e c t s  w o u ld  e v e r  h a v e  seen  them .  H u n t e r s  s t i l l
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e x i s t ,  b u t  n o w ada ys  t h e i r  g a r b  and e q u i p m e n t  i s  r a t h e r  more  
s o p h i s t i c a t e d  t h a n  t h a t  d e p i c t e d  b y  Hudson .  Work r e v i e w e d  
i n  C h a p t e r  One ( e g .  Kennedy  and Ross 19 7 5 ,  Shaw 19 69 )  showed 
t h a t  d r a w i n g s  o f  f a m i l i a r  i t e m s  c o u l d  be  more  e a s i l y  
i d e n t i f i e d  t h a n  d r a w i n g s  o f  u n f a m i l i a r  i t e m s ,  and t h e  
r e s u l t s  p r e s e n t e d  h e r e ,  i n  E x p e r i m e n t  1 ,  showed t h a t  
s u b j e c t s  we re  more  a c c u r a t e  i n  t h e i r  i d e n t i f i c a t i o n  o f  t h e  
more  f a m i l i a r  i t e m s .  The  c o m p a r i s o n  o f  r e s p o n s e s  t o  c a r d s  1 
and 2 r e v e a l e d  a s i g n i f i c a n t  a s s o c i a t i o n  o f  3 - d i m e n s i o n a l  
r e s p o n s e s  t o  c a r d  2 .  O v e r  5 0 %  o f  s u b j e c t s  f r o m  age  g r o u p
9 - 1 0  y e a r s  o n w a r d s  g a v e  a 3D r e s p o n s e  t o  c a r d  2 ,  and b y  age 
1 7 -1 8  y e a r s ,  t h e  p e r c e n t a g e  was o v e r  7 0 ;  f e w e r  t h a n  3 0 ^  o f  
any  age  g r o u p  g a v e  t h e  t h r e e - d i m e n s i o n a l  r e s p o n s e  t o  c a r d  1 . 
T h a t  t h i s  r e s u l t  was n o t  i n f l u e n c e d  b y  t h e  o r i e n t a t i o n  o f  
t h e  boy  i s  e v i d e n t  f r o m  t h e  r e s u l t s  o f  e x p e r i m e n t  2'. Thus  
t h e  m a n i p u l a t i o n  o f  f a m i l i a r i t y  and l a y o u t  r e s u l t e d  i n  
g r e a t e r  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h ,  and t h i s  i s  i n  
a c c o r d a n c e  w i t h  t h e  r e s u l t s  o f  O m ar i  and M a c G i n t i e  ( 1 9 7 4 )  
and Hagen and J o h n s o n  ( 1 9 7 7 ) ,  who a l s o  f o u n d  t h a t  g r e a t e r  
p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  was e v i d e n c e d  b y  s u b j e c t s  
r e s p o n d i n g  t o  m o d i f i e d  v e r s i o n s  o f  t h e  Hudson t e s t  p i c t u r e s  
t h a n  t o  t h e  Hudson p i c t u r e s  t h e m s e l v e s .
The p i c t o r i a l  c u e  o f  i n t e r p o s i t i o n  e l i c i t e d  more 
t h r e e - d i m e n s i o n a l  r e s p o n s e s  t h a n  t h e  c u e  o f  l i n e a r  
p e r s p e c t i v e ,  e s p e c i a l l y  among y o u n g e r  s u b j e c t s .  A l t h o u g h  i t  
c o u l d  be a r g u e d  t h a t  t h e  nu m b e r  o f  t h r e e - d i m e n s i o n a l  
r e s p o n s e s  was i n c r e a s e d  b y  t h e  s t a n c e  o f  t h e  boy  i n  c a r d  3 ,
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t h e  f a c t  t h a t  c a r d  3 ' >  i n  w h i c h  t h e  b o y  was i n  a n e u t r a l  
s t a n c e ,  a l s o  e l i c i t e d  more  t h r e e - d i m e n s i o n a l  r e s p o n s e s  t h a n  
c a r d  4 ' ,  s u p p o r t s  t h e  c o n c l u s i o n .  O t h e r  s t u d i e s  ( S h u k l a  and 
S i n h a  197 4 ,  H u d s o n ' s  w h i t e  s c h o o l  c h i l d r e n  ( I 9 6 0 ) ,  K i l b r i d e ,  
R o b b i n s  and F reem an 1 9 6 8 )  h a v e  a l s o  f o u n d  t h e  c u e  o f  
i n t e r p o s i t i o n  to  e l i c i t  t h r e e - d i m e n s i o n a l  r e s p o n d i n g  a t  a 
y o u n g e r  a g e  t h a n  o t h e r  d e p t h  c u e s .
No s i g n i f i c a n t  d i f f e r e n c e s  we re  f o u n d  b e t w e e n  m a le s  and 
f e m a l e s  i n  an y  age  g r o u p  t e s t e d ,  and t h i s  g o e s  a g a i n s t  t h e  
Dawson,  Young and C h o i  ( 1 9 7 4 )  h y p o t h e s i s  t h a t  t h e  o u t p u t  o f  
t e s t o s t e r o n e  i n  m a le s  b e t w e e n  t h e  a g e s  o f  s e v e n  and e i g h t  
y e a r s  a c c e l e r a t e s  t h e i r  d e v e l o p m e n t  o f  p i c t o r i a l  d e p t h  
p e r c e p t i o n .  The d a t a  p r e s e n t e d  h e r e  c o v e r s  t h e  age r a n g e
6 - 2 0  y e a r s ,  and t h u s  a l l o w s  f o r  a v a r i a t i o n  i n  t h e  age  a t  
w h i c h  t h e  o u t p u t  o f  t e s t o s t e r o n e  m i g h t  o c c u r  i n  M a l a w i a n s .
S c h o o l  e d u c a t i o n  i s  a s s o c i a t e d  w i t h  a h i g h e r  i n c i d e n c e  
o f  t h r e e - d i m e n s i o n a l  r e s p o n d i n g ,  b u t  e v e n  t h e  u n s c h o o l e d  
e x h i b i t  a s l i g h t  i n c r e a s e  i n  p i c t o r i a l  p e r c e p t i o n  w i t h  age .  
F o r  t h i s  l a t t e r  g r o u p ,  i t  a p p e a r s  t h a t  a p l a t e a u  i s  r e a c h e d  
d u r i n g  t e e n a g e ,  and i t  may be  t h a t  no  f u r t h e r  i n c r e a s e  w o u ld  
be f o u n d  w i t h  more a d v a n c e d  a g e .  The r e s u l t s  o f  e x p e r i m e n t  
2 show t h a t  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  c o n t i n u e s  t o  
d e v e l o p  i n  e d u c a t e d  s u b j e c t s ,  and h e r e  a l l  t h e  U n i v e r s i t y  
s t u d e n t s  g a v e  t h r e e - d i m e n s i o n a l  r e s p o n s e s  t o  a l l  t h e  
p i c t u r e s .  S t u d e n t s  a t  t h e  t o p  o f  s e c o n d a r y  s c h o o l  w e re  f o r  
t h e  m a in  p a r t  c l a s s i f i e d  as  '3D p e r c e i v e r s '  when t h e  
p i c t o r i a l  c o n t e n t  was f a m i l i a r ;  h o w e v e r ,  t h e y  ca n  n o t  be
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assum ed t o  p e r c e i v e  p i c t o r i a l  d e p t h  when t h e  p i c t o r i a l  
c o n t e n t  i s  u n f a m i l i a r .  T h i s  i s  n o t  t o  s u g g e s t  t h a t  t h e y  a r e  
i n c a p a b l e  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n  i n  u n f a m i l i a r  
m a t e r i a l ,  b u t  r a t h e r  t h a t  t h e  e d u c a t o r  s h o u l d  c h e c k  t h e  
l e v e l  o f  c o m p r e h e n s i o n  when p r e s e n t i n g  u n f a m i l i a r  m a t e r i a l ,  
and i n s t r u c t  w h e re  n e c e s s a r y .
The  home b a c k g r o u n d ,  as  i n d i c a t e d  b y  p a r e n t a l  
e d u c a t i o n ,  i s  a s s o c i a t e d  w i t h  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  
among t h e  s c h o o l c h i l d r e n .  T h e r e  a r e  o f  c o u r s e  many f a c t o r s  
t h a t  w o u ld  be e x p e c t e d  t o  be  a s s o c i a t e d  w i t h  e d u c a t i o n a l  
l e v e l ,  t h e  s o c i o - e c o n o m i c  s t a t u s  o f  t h e  f a m i l y  b e i n g  t h e  
m o s t  p e r v a s i v e ,  i n f l u e n c i n g  t h e  l i v i n g  c o n d i t i o n s ,  
g e o g r a p h i c a l  l o c a t i o n  and  n u t r i t i o n  o f  t h e  c h i l d  as  w e l l  as  
p o s s i b l y  a f f e c t i n g  a t t i t u d e s  t o  e d u c a t i o n  and s o c i a l i s a t i o n  
p r a c t i c e s .  H o w e v e r ,  one w o u ld  s u g g e s t  t h a t  tw o  f a c t o r s  
m i g h t  be e x p e c t e d  t o  e x e r t  t h e  m o s t  d i r e c t  i n f l u e n c e :  i )  a 
g r e a t e r  e x p o s u r e  t o  and  u s e  o f  p i c t u r e s  and b o o k s  i n  t h e  
home, and i i )  a g r e a t e r  l i k e l i h o o d  o f  s t a r t i n g  s c h o o l  y o u n g .  
T h i s  s e c o n d  f a c t o r  was n o t  i n v e s t i g a t e d  i n  t h e  p r e s e n t  
r e s e a r c h ,  b u t  i t  w i l l  be  d i s c u s s e d  i n  C h a p t e r  S even .  The 
o t h e r  home b a c k g r o u n d  v a r i a b l e  i n v e s t i g a t e d  was t h e  nu m b e r  
o f  s i b s  i n  t h e  h o u s e h o l d  a t  s c h o o l  w h i c h  was n o t  a s s o c i a t e d  
w i t h  p i c t o r i a l  d e p t h  p e r c e p t i o n .
To s u m m a r i s e ,  i t  h a s  b e e n  shown t h a t  b o t h  age and 
e d u c a t i o n  a r e  a s s o c i a t e d  w i t h  p e r c e p t i o n  o f  d e p t h  i n  t h e  
’ b o y '  p i c t u r e s .  Among t h e  e d u c a t e d  s u b j e c t s ,  t h e  p a r e n t s '  
e d u c a t i o n a l  l e v e l  was a s s o c i a t e d  w i t h  g r e a t e r  p e r c e p t i o n  o f
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p i c t o r i a l  d e p t h ,  and t h e  ways i n  w h i c h  t h i s  a s s o c i a t i o n  
m i g h t  h a v e  been  g e n e r a t e d  we re  d i s c u s s e d .  F a m i l i a r  
p i c t o r i a l  c o n t e n t  e n h a n c e d  p e r c e p t i o n  o f  d e p t h  a t  a l l - a g e  
g r o u p s  t e s t e d ,  and t h e  c u e  o f  i n t e r p o s i t i o n  e l i c i t e d  more  
t h r e e - d i m e n s i o n a l  r e s p o n s e s  than ,  t h e  c u e  o f  l i n e a r  
p e r s p e c t i v e  among t h e  y o u n g e r  s u b j e c t s .  Even  w i t h  t h e  new 
p i c t u r e s ,  s e c o n d a r y  s c h o o l  s t u d e n t s  d i d  n o t  g i v e  
c o n s i s t e n t l y  t h r e e - d i m e n s i o n a l  r e s p o n s e s .  The  r e a s o n  f o r  
t h i s  c o u l d  h a v e  been  t h e  v e r b a l  t e s t i n g  p r o c e d u r e .  I n  o r d e r  
t o  s u b s t a n t i a t e  some of. t h e  f i n d i n g s  and t o  i n v e s t i g a t e  t h e  
e f f i c a c y  o f  o t h e r  p i c t o r i a l  c u e s ,  a t e s t i n g  p r o c e d u r e  w h i c h  
was l e s s  v e r b a l  was s o u g h t ,  and i s  d e s c r i b e d  i n  C h a p t e r  
F i v e .
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CHAPTER F I V E
I n t r o d u c t i o n
The  Hudson t e s t  r e l i e d  h e a v i l y  on v e r b a l  r e s p o n s e s ,  and 
i t  was p o s s i b l e  t h a t  t h e  s u b j e c t s  w o u ld  h a v e  shown g r e a t e r  
e v i d e n c e  o f  t h r e e  d i m e n s i o n a l  p e r c e p t i o n  o f  t h e  p i c t u r e s  h ad  
t h e  t e s t i n g  i n v o l v e d  l e s s  use  o f  l a n g u a g e .  O m a r i  and Cook 
( 1 9 7 2 ) a l t e r e d  one word  i n  t h e  Hudson q u e s t i o n  " W h ic h  i s  
n e a r e r  t o  t h e  man, t h e  a n t e l o p e  o r  t h e  e l e p h a n t ? "  so t h a t  
h a l f  t h e  s u b j e c t s  w e re  a s k e d  " W h ic h  i s  f a r t h e r  f r o m  t h e  man, 
t h e  a n t e l o p e  o r  t h e  e l e p h a n t ? " .  They  f o u n d  s i g n i f i c a n t l y  
more c o r r e c t  r e s p o n s e s  among t h i r d - g r a d e ,  l o w e r - m i d d l e  c l a s s  
c h i l d r e n  i n  t h e  U n i t e d  S t a t e s  when t h e y  a s k e d  " W h ic h  i s  
f a r t h e r . . . . ? "  O m ar i  and Cook s u g g e s t  t h a t  t h e  u s e  o f  t h e  
t e r m  ' n e a r e r '  d i s t r a c t s  t h e  s u b j e c t ' s  a t t e n t i o n  f r o m  t h e  
b a c k g r o u n d  d e p t h  c u e s .
Hagen and J o h n s o n  a l s o  v a r i e d  t h e  w o r d i n g  o f  t h e  Hudson 
q u e s t i o n s  and  co m p a re d  " W h ic h  i s  n e a r e r  t h e  man, t h e  
e l e p h a n t  o r  t h e  a n t e l o p e ? "  w i t h  " W h ic h  i s  t h e  h u n t e r  a i m i n g  
a t ,  e l e p h a n t  o r  a n t e l o p e ? "  They f o u n d  t h a t  t h e  f o r m e r  
q u e s t i o n  e v o k e d  more  t h a n  t w o - a n d - a - h a l f  t i m e s  t h e  n u m b e r  o f  
3D r e s p o n s e s  e v o k e d  b y  t h e  l a t t e r  q u e s t i o n .  C h i l d r e n ' s  
u n d e r s t a n d i n g  o f  t h e  q u e s t i o n s  c a n  n o t  be  t a k e n  f o r  g r a n t e d ,  
and i t  was c o n s i d e r e d  p o s s i b l e  t h a t  t h e i r  t r u e  a b i l i t y  t o  
p e r c e i v e  p i c t o r i a l  d e p t h  m i g h t  h a v e  been  masked b y  p r o b l e m s  
o f  v e r b a l  c o m p r e h e n s i o n .  I n  o r d e r  t o  s u b s t a n t i a t e  some o f
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t h e  f i n d i n g s  o f  C h a p t e r  F o u r  and  t o  i n v e s t i g a t e  t h e  e f f i c a c y  
o f  more p i c t o r i a l  d e p t h  d u e s ,  a t e s t i n g  p r o c e d u r e  w h i c h  was 
l e s s  v e r b a l  was s o u g h t .
A m e th o d  u s e d  b y  Ja h o d a  and McGurk was c o n s i d e r e d  t o  be  
a p p r o p r i a t e ,  b e i n g  a l m o s t  n o n - v e r b a l .  The t e s t  c o n s i s t s  o f  
s e r i e s  o f  e i g h t  p i c t u r e s  i n  w h i c h  a r e  d e p i c t e d  tw o  f i g u r e s ,  
one o f  w h i c h  m i g h t  be  a ’ l a d y ’ and  one a ’ g i r l ’ o r  b o t h  o f  
w h i c h  m i g h t  be ’ l a d i e s ’ o r  ’ g i r l s ’ . S u b j e c t s  were  s u p p l i e d  
w i t h  f o u r  d o l l s  ( t w o  ’ l a d i e s ’ and  two  ’ g i r l s ’ ) and were  
r e q u e s t e d  t o  p o s i t i o n  t h e  d o l l s  on  a r e s p o n s e  b o a r d  
a c c o r d i n g  t o  t h e  p o s i t i o n s  i n  w h i c h  t h e y  saw them  i n  t h e  
p i c t u r e s .  I n  each  t e s t  p i c t u r e ,  t h e  two f i g u r e s  we re  
d i a g o n a l l y  a l i g n e d ,  w i t h  one p i c t o r i a l l y  more  d i s t a n t  t h a n  
t h e  o t h e r  and  t h e  s e r i e s  d i f f e r e d  f r o m  one a n o t h e r  i n  t h e  
d e p t h  c u e s  u s e d .
A v a r i a t i o n  o f  t h i s  t e s t  was p r e p a r e d ,  u s i n g  h u t s  
i n s t e a d  o f  f e m a l e  f i g u r e s .  I n  t h i s  p a r t  o f  M a l a w i ,  i t  i s  
c u s t o m a r y  f o r  a m a r r i e d  c o u p l e  t o  b u i l d  a f a i r l y  l a r g e  
l i v i n g  h u t  f o r  t h e m s e l v e s ,  and any  v e r y  y o u n g  c h i l d r e n  w o u ld  
s l e e p  i n  t h i s  h u t  w i t h  t h e  p a r e n t s .  When t h e  c h i l d r e n  a r e  
o l d  e n o u g h ,  a s e p a r a t e  ’ d o r m i t o r y ’ i s  b u i l t  f o r  them .  The 
d o r m i t o r y  i s  s m a l l e r  t h a n  t h e  ’ l i v i n g  h u t ’ . M o d e l l e d  on 
t h e s e  h u t s ,  s e r i e s  o f  b l a c k - a n d - w h i t e  p i c t u r e s  w e re  
c o n s t r u c t e d ,  s i m i l a r  t o  t h e  J a h o d a -M c G u rk  s e r i e s  and t h e y  
w e re  t e s t e d  on s u b j e c t s  f r o m  t h e  same age  g r o u p s  as  t h o s e  
t e s t e d  by  Jaho da  and M cG urk .  I t  was e x p e c t e d  t h a t  a g r e a t e r  
t e n d e n c y  t o  t h r e e - d i m e n s i o n a l  p i c t u r e  p e r c e p t i o n  w o u ld  be
115
e x h i b i t e d  t h a n  on t h e  t e s t  a l r e a d y  r e p o r t e d  i n  e x p e r i m e n t  1 .
E x p e r i m e n t  4
M a t e r i a l s
F o u r  s e r i e s  o f  e i g h t  p i c t u r e s  w e re  c o n s t r u c t e d ,  each 
s e r i e s  h a v i n g  d i f f e r e n t  c u e s  t o  d e p t h  as f o l l o w s :  s e r i e s  E, 
e l e v a t i o n  on  t h e  p i c t u r e  p l a n e  o n l y ;  s e r i e s  ELP, e l e v a t i o n  
w i t h  l i n e a r  p e r s p e c t i v e ;  s e r i e s  ET, e l e v a t i o n  w i t h  t e x t u r e  
g r a d i e n t ;  s e r i e s  EAP, e l e v a t i o n  w i t h  a e r i a l  p e r s p e c t i v e .  An 
e x a m p le  o f  each  s e r i e s  i s  shown i n  f i g u r e  8 ,  and f u l l  s e t s  
a r e  i n  A p p e n d ix  A.  S e r i e s  E, ELP and ET w e re  c h o s e n  b e c a u s e  
t h e y  were  c o m b i n a t i o n s  u s e d  b y  Jahoda  and M cG urk ,  and 
c o m p a r i s o n s  w i t h  t h e i r  r e s u l t s  w o u ld  t h e r e f o r e  be p o s s i b l e .  
I n s t e a d  o f  c o m b i n i n g  c u e s  f o r  a f o u r t h  s e r i e s  i t  was d e c i d e d  
t o  i n c l u d e  a f o u r t h  c u e .  I t  was n o t  p o s s i b l e  t o  u s e  
s u p e r i m p o s i t i o n  i n  t h i s  t a s k ,  and a e r i a l  p e r s p e c t i v e  was 
c h o s e n  b e c a u s e  i t  h a s  n o t  b e e n  i n c l u d e d  i n  many s t u d i e s .  
S h u k la  and S i n h a  ( 1 9 7 4 )  and A u ld  ( 1 9 7 3 )  f o u n d  a e r i a l  
p e r s p e c t i v e  t o  be  an  e f f e c t i v e  c u e  f o r  s u b j e c t s  o v e r  t h e  age 
o f  f i v e  y e a r s .
The l i v i n g  h u t  was d ra w n  9cm b y  6cm when i n  t h e  
f o r e g r o u n d  and 6cm b y  4cm when i n  t h e  r e a r g r o u n d ;  t h e  
d o r m i t o r y  was 6cm b y  4cm when i n  t h e  f o r e g r o u n d  and 4cm b y
2 .7 c m  when i n  t h e  r e a r g r o u n d .  Thus  t h e  s i z e  o f  t h e
d o r m i t o r y  was t w o - t h i r d s  t h a t  o f  t h e  l i v i n g  h u t  and a h u t  i n
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a.  Two l i v i n g  huts  w i t h  depth cue o f  e l e v a t io n
b. L i v i n g  hu t  -  d o rm i to ry ,  w i t h  e le v a t io n  and t e x tu r e  g ra d ie n t .
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Figure 8.
c. Two d o r m i t o r i e s ,  w i t h  e l e v a t io n  and l i n e a r  pe rspec t ive
d. L i v i n g  hu t  and dorm ito r^ r , w i t h  e le v a t io n  and a e r i a l  pe rspe c t i ve ,
l l 6 ‘b
t h e  r e a r g r o u n d  was t w o - t h i r d s  i t s  f o r e g r o u n d  s i z e .  A l l  
p o s s i b l e  c o m b i n a t i o n s  o f  t h e  two h o u s e s  w e re  u s e d  and two  
v e r s i o n s  o f  e a c h  c o m b i n a t i o n  we re  d ra w n  by  r e v e r s i n g  t h e  
l e f t - r i g h t  p o s i t i o n i n g .  One s e t  o f  p i c t u r e s  w i t h  o n l y  t h e  
c u e  o f  e l e v a t i o n  was p r e p a r e d ,  and t h e s e  we re  d u p l i c a t e d  and 
us e d  f o r  t h e  o t h e r  s e r i e s  b y  a d d i n g  t h e  l i n e s  f o r  l i n e a r  
p e r s p e c t i v e  and t h e  ’ g r a s s ’ f o r  t h e  t e x t u r e  g r a d i e n t .
A e r i a l  p e r s p e c t i v e  was add e d  by  c h a l k i n g  o v e r  t h e  r e a r g r o u n d  
h u t ,  t h e  h o r i z o n  l i n e  and t h e  c l o u d  w i t h  w h i t e  c h a l k .  T h i s  
g a v e  a s u i t a b l y  h a z y  a p p e a r a n c e  to  t h e  more  d i s t a n t  p a r t  o f  
t h e  p i c t u r e .  A s e r i e s  o f  t r a i n i n g  p i c t u r e s  was c o n s t r u c t e d ,  
i n  w h i c h  t h e  two h u t s  w e re  a l w a y s  a l i g n e d  h o r i z o n t a l l y .
S u b j e c t s
120 s u b j e c t s  w e re  t o  be  t e s t e d ,  30 i n  ea c h  o f  t h e  age  
g r o u p s  4 - 5  y e a r s ,  7 - 8  y e a r s ,  1 0 -1 1  y e a r s  and 1 3 - 1 4  y e a r s ,  
w i t h  h a l f  o f  ea c h  age g r o u p  b e i n g  s c h o o l g o e r s  and t h e  o t h e r  
h a l f  b e i n g  u n s c h o o l e d .  The  4 - 5  y e a r  o l d  s c h o o l g o e r s  w e re  
a t t e n d i n g  one o f  two  p l a y  g r o u p s  i n  Zomba, w h i l e  t h e  o l d e r  
s c h o o l c h i l d r e n  we re  a t t e n d i n g  t h e  C h u rc h  o f  C e n t r a l  A f r i c a  
P r e s b y t e r i a n  ( C . C . A . P . )  P r i m a r y  s c h o o l  i n  Zomba. The 
u n s c h o o l e d  g r o u p  we re  d raw n  f r o m  s e v e r a l  v i l l a g e s  a b o u t  18 
m i l e s  f r o m  t h e  to w n .  A l l  s u b j e c t s  w e re  m a le ,  e x c e p t  f o r  
some o f  t h e  4 - 5  y e a r  o l d  p l a y g r o u p  c h i l d r e n ;  g i r l s  had  t o  be 
i n c l u d e d  as  t h e r e  we re  i n s u f f i c i e n t  b o y s .  M a le s  were  c h o s e n  
i n  o r d e r  t o  f a c i l i t a t e  t e s t i n g  i n  t h e  r u r a l  a r e a s ,  s i n c e  
t h e r e  i s  s o m e t im e s  a c e r t a i n  a m o u n t  o f  r e s e r v e ,  even
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a m o u n t i n g  t o  a r e f u s a l  t o  be  t e s t e d ,  when a m a le  t e s t e r  
a p p r o a c h e s  y o u n g  women and  g i r l s .  T e s t i n g  f o r  t h i s  
e x p e r i m e n t  was p e r f o r m e d  b y  a m a le  a s s i s t a n t  who was a 
P s y c h o l o g y  s t u d e n t  a t  C h a n c e l l o r  C o l l e g e ,  and a s p e a k e r  o f  
b o t h  Cewa and Yao ,  t h e  l a n g u a g e s  o f  t h i s  a r e a .  The  t e s t e r  
was t r a i n e d  i n  t h e  m e th od  o f  t e s t i n g  and was s u p e r v i s e d  
t h r o u g h o u t  h i s  f i r s t  t e s t i n g  s e s s i o n  and a t  f r e q u e n t  
i n t e r v a l s  t h e r e a f t e r .  He was p r o v i d e d  w i t h  a d e t a i l e d  
i n s t r u c t i o n  s h e e t  w h i c h  he  c o u l d  r e f e r  t o  i f  n e c e s s a r y .
I n  t h e  s c h o o l ,  s u b j e c t s  w e re  r a n d o m l y  s e l e c t e d  f r o m  a 
l i s t  o f  names o f  a l l  t h e  c h i l d r e n  i n  t h e  a p p r o p r i a t e  age 
g r o u p s ,  w h i c h  was s u p p l i e d  b y  t h e  h e a d m a s t e r .  S e l e c t i o n  
p r o c e d u r e  i n  t h e  v i l l a g e s  was r a t h e r  more d i f f i c u l t ,  t h e  
c h i e f  e s c o r t e d  us  t o  t h e  v i l l a g e s  and i n t r o d u c e d  u s  t o  t h e  
headmen,  who t h e n  p r o v i d e d  i n f o r m a t i o n  on  t h e  names and  a g e s  
o f  t h e  b o y s  i n  t h e i r  v i l l a g e ;  s e l e c t i o n  was t h e n  made as  
r a n d o m l y  as p o s s i b l e .  Where t h e r e  was d o u b t  a b o u t  t h e  a g e s  
o f  t h e  c h i l d r e n ,  a t t e m p t s  w e re  made to  r e l a t e  t h e  b i r t h  o f  
t h e  c h i l d  t o  w e l l - k n o w n  h i s t o r i c a l  and l o c a l  e v e n t s ,  b u t  i f  
t h e  a g e  was s t i l l  v e r y  u n c e r t a i n ,  t h e  c h i l d  was n o t  t e s t e d .
The town o f  Zomba n e s t l e d  a t  t h e  f o o t  o f  Zomba p l a t e a u  
w h i c h  r o s e  a b o u t  900 m e t r e s  a b o v e  t h e  to w n ,  and w h i c h  was 
l a r g e l y  u n i n h a b i t e d  e x c e p t  b y  f o r e s t  w o r k e r s .  The  l a n d  
a r o u n d  Zomba was u n d u l a t i n g ,  w i t h  o c c a s i o n a l  o u t c r o p p i n g s  o f  
h i l l s  and  m o u n t a i n s ,  and was c l o s e l y  c u l t i v a t e d ,  m a i n l y  
u n d e r  s u b s i s t e n c e  f a r m i n g ,  b u t  w i t h  some l a r g e  t o b a c c o  f a r m s  
a l s o .  The p e o p l e  i n  t h e  v i l l a g e s  i n c l u d e d  i n  t h i s  s t u d y
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w e re  m a i n l y  Cewa, a m a t r i l i n e a l  g r o u p ,  and t h e  v i l l a g e s  we re  
a b o u t  a v e r a g e  f o r  M a l a w i  i n  t e r m s  o f  e c o n o m ic  l e v e l ,  t h e  
m a in  c r o p s  b e i n g  c a s s a v a  and m a i z e ;  t h e r e  was l i t t l e  c a s h  
c r o p p i n g .
P r o c e d u r e
I n  t h e  s c h o o l ,  an  e m p ty  c l a s s r o o m  was a l l o c a t e d  f o r  
t e s t i n g .  T h i s  opened t h r o u g h  an  a r c h w a y  t o  a s m a l l  c e n t r a l  
q u a d r a n g l e ,  as d i d  a b o u t  f i v e  o t h e r  c l a s s r o o m s .  N o t  a l l  t h e  
c l a s s r o o m s  h ad  t e a c h e r s  i n  them a l l  t h e  t i m e  and t h e  a r e a  
was q u i t e  n o i s y ,  b u t  t h e  s t u d e n t s  w e re  a c c u s t o m e d  t o  w o r k i n g  
u n d e r  t h o s e  c o n d i t i o n s .  P u p i l s  p a s s e d  t h e  c l a s s r o o m  q u i t e  
f r e q u e n t l y ,  so t h e  s u b j e c t  was s e a t e d  a t  a t a b l e  w i t h  h i s  
b a c k  t o  t h e  q u a d r a n g l e .  C h i l d r e n  i n  t h e  p l a y g r o u p s  w e re  
t e s t e d  e i t h e r  i n  a c o r n e r  o f  t h e  p l a y r o o m  o r  i n  a n  a d j o i n i n g  
r o o m ;  a g a i n ,  a f a m i l i a r  b u t  n o t  s i l e n t  e n v i r o n m e n t . -  I n  t h e  
v i l l a g e s ,  a t a b l e  and c h a i r s  w e re  p r o v i d e d  u n d e r  a s u i t a b l e  
t r e e ;  a t t e m p t s  w e re  made t o  p r e v e n t  p e o p l e  l o o k i n g  o v e r  t h e  
s u b j e c t ’ s s h o u l d e r  a nd  m a k in g  comments  b y  a s k i n g  s p e c t a t o r s  
t o  s i t  i n  f r o n t .
I n f o r m a l  c o n v e r s a t i o n  was made i n  o r d e r  t o  s e t  t h e  
s u b j e c t  a t  e a s e ,  and i t  was e x p l a i n e d  t h a t  h e  w o u ld  be shown 
some p i c t u r e s  and i t  w o u ld  be  r a t h e r  l i k e  a game. The 
s c h o o l c h i l d r e n  we re  r e a s s u r e d  t h a t  t h e  r e s u l t s  h ad  n o t h i n g  
t o  d o  w i t h  t h e i r  s c h o o l w o r k  and w o u ld  n o t  be  shown t o  t h e i r  
t e a c h e r s ;  t h e  e m p h a s is  t h r o u g h o u t  was on t r e a t i n g  t h i s  as  a 
game r a t h e r  t h a n  a t e s t .  The  s u b j e c t ’ s name, age  and s c h o o l
119
w e re  r e c o r d e d  on a s c o r e s h e e t  and  a c l i p b o a r d  was s e t  up i n  
a v e r t i c a l  p o s i t i o n  on t h e  t a b l e ,  a b o u t  38cm away f r o m  t h e  
s u b j e c t ,  as  shown i n  f i g u r e  9 .  I n  f r o n t  o f  t h e  c l i p b o a r d  
was a r e s p o n s e  b o a r d  and f o u r  m o d e l  h u t s ,  two l i v i n g  h u t s  
and two  d o r m i t o r i e s .  I n  t h e  c e n t r e  o f  t h e  r e s p o n s e  b o a r d  
w e re  m a rk e d  f o u r  s p o t s  f o r m i n g  t h e  c o r n e r s  o f  a r e c t a n g l e  
15 .2cm  b y  1 0 .2 c m .  I t  was e x p l a i n e d  t o  e a c h  s u b j e c t  t h a t  i n  
each  p i c t u r e  t h e r e  w o u ld  a l w a y s  be two h u t s ,  e i t h e r  two  
l i v i n g  h u t s ,  two  d o r m i t o r i e s ,  o r  one  l i v i n g  h u t  and one 
d o r m i t o r y ;  h e  w o u ld  be  a s k e d  t o  say  w h i c h  h u t s  h e  saw i n  t h e  
p i c t u r e  and t h e n  t o  make an a r r a n g e m e n t  on  t h e  r e s p o n s e  
b o a r d  j u s t  l i k e  t h e  one he  saw i n  t h e  p i c t u r e .  H i s  . 
a t t e n t i o n  was d ra w n  t o  t h e  m o d e l  h u t s  and i t  was e n s u r e d  
t h a t  he  c o u l d  i d e n t i f y  th e m .  T h i s  i n f o r m a t i o n  was c o n v e y e d  
t o  t h e  s u b j e c t s  w i t h o u t  r e f e r r i n g  t o  s i z e ,  t h e  h u t s  w e re  
a l w a y s  r e f e r r e d  t o  by  t h e i r  names.  The  f i r s t  t r a i n i n g  
p i c t u r e  was p r e s e n t e d  and t h e  s u b j e c t  was a s k e d  t o  say  w h i c h  
h u t s  he  saw. Any i n c o r r e c t  r e s p o n s e s  w e re  c o r r e c t e d ,  and i t  
was t h e n  d e m o n s t r a t e d  how t h e  m o d e l s  c o u l d  be  u s e d  t o  
r e p r e s e n t  t h e  h u t s  i n  t h e  p i c t u r e ,  p l a c i n g  them  on t h e  
a p p r o p r i a t e  s p o t s  on  t h e  r e s p o n s e  b o a r d  and p r o v i d i n g  a 
v e r b a l  c o m m e n ta ry  w h i l e  so d o i n g .  A f t e r  t e l l i n g  t h e  s u b j e c t  
t h a t  he  was t o  p l a c e  t h e  m o d e ls  i n  t h e  a p p r o p r i a t e  p o s i t i o n s  
f o r  t h e  n e x t  p i c t u r e s ,  t h e  m o d e ls  w e re  c l e a r e d  o f f  t h e  b o a r d  
and t h e  secon d  t r a i n i n g  p i c t u r e  d i s p l a y e d  i n  p l a c e  o f  t h e  
f i r s t .  C o r r e c t i o n  was made i f  t h e  s u b j e c t  made an  i n c o r r e c t  
r e s p o n s e ,  and t r a i n i n g  c o n t i n u e d  u n t i l  a c r i t e r i o n  o f  s e v e n
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Figure 9.  Diagram o f apparatus (n o t to  s c a le ) .
V e r t ic a l c lip board  w ith  t e s t  p ic tu r e
models
H orizon ta l resp on se board
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c o n s e c u t i v e  c o r r e c t  r e s p o n s e s  had  been  made o r  u n t i l  24 
t r i a l s  had  been  c o m p l e t e d .
When t r a i n i n g  had b e e n  c o m p l e t e d ,  t h e  s u b j e c t  was t o l d  
t h a t ,  up t o  now, t h e  h u t s  i n  t h e  p i c t u r e s  had  a l w a y s  b ee n  
l o c a t e d  a t  t h e  p o s i t i o n s  r e p r e s e n t e d  b y  t h e  two h o r i z o n t a l l y  
a l i g n e d  f r o n t  o r  r e a r  s p o t s  on  t h e  r e s p o n s e  b o a r d .  He was 
t o l d  t h a t ,  f r o m  now o n ,  t h e  h u t s  m i g h t  be  l o c a t e d  a t  o t h e r  
p o s i t i o n s  b u t  t h a t  i t  w o u ld  be  c l e a r  f r o m  e a c h  p i c t u r e  whe re  
t h e  h u t s  w e re  l o c a t e d .  T h e n ,  u s i n g  t h e  m o d e l s ,  i t  was 
d e m o n s t r a t e d  how t h e  h u t s  m i g h t  o c c u p y  any  p a i r  o f  t h e  
h o r i z o n t a l l y ,  v e r t i c a l l y ,  o r  d i a g o n a l l y  a l i g n e d  s p o t s .
B e f o r e  p r e s e n t i n g  t h e  t e s t  p i c t u r e s ,  t h e  s u b j e c t  was a s k e d  
t o  d e m o n s t r a t e ,  w i t h  t h e  m o d e l s ,  t h e  v a r i o u s  p o s i t i o n s  t h e  
h u t s  m i g h t  o c c u p y .  He was r e m i n d e d  t h a t  i f  h e  l o o k e d  
c a r e f u l l y  a t  e a c h  p i c t u r e ,  he  w o u ld  be  a b l e  t o  see  j u s t  
w h e re  t h e  h u t s  w e re  l o c a t e d .
T h r o u g h o u t  t h e  t e s t i n g ,  t h e  t e s t e r  m a i n t a i n e d  a n e u t r a l  
po s e  and a t t e m p t e d  t o  be  g e n e r a l l y  e n c o u r a g i n g .  A f t e r  
t e s t i n g  was c o m p l e t e d ,  some q u e s t i o n s  we re  a s k e d  c o n c e r n i n g  
t h e  i d e n t i f i c a t i o n  o f  t h e  v a r i o u s  l i n e s  i n  t h e  p i c t u r e ,  and 
any  p o i n t s  t h e  s u b j e c t s  w a n te d  t o  r a i s e  were  d i s c u s s e d ;  he  
was t h e n  t h a n k e d  f o r  h i s  h e l p .  C h i l d r e n  we re  r e w a r d e d  w i t h  
s w e e t s ,  and s t u d e n t s  w i t h  a p e n c i l  e a c h .
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D e s i g n  o f  e x p e r i m e n t
T h e r e  were  f o u r  s e r i e s  o f  e i g h t  t e s t  p i c t u r e s  and 
t h e r e f o r e  t w e n t y  f o u r  d i f f e r e n t  p o s s i b l e  o r d e r s  o f  
p r e s e n t a t i o n  o f  t h e  s e r i e s .  F i f t e e n  d i f f e r e n t  o r d e r s  w e re  
s e l e c t e d  a t  rando m  f r o m  t h e  t w e n t y  f o u r ,  w i t h  t h e  c o n s t r a i n t  
t h a t  n e a r l y  e q u a l  n u m b e rs  o f  o r d e r s  s t a r t e d  w i t h  each  
s e r i e s .  Each o f  t h e s e  f i f t e e n  o r d e r s  was g i v e n  o n c e  i n  each  
age and s c h o o l i n g  c a t e g o r y .
R e s u l t s
R e s p o n s e s  we re  s c o r e d  f o r  b o t h  s i z e  and s p a t i a l  
c o r r e c t n e s s .  I f  t h e  c o r r e c t  s i z e s  o f  m o d e l  w e re  s e l e c t e d  
and p l a c e d  on t h e  c o r r e c t  s i d e s  o f  t h e  b o a r d ,  t h e  s i z e  s c o r e  
was 1 , even  i f  t h e  m o d e ls  we re  h o r i z o n t a l l y  a l i g n e d  o r  
a l i g n e d  on an i n c o r r e c t  d i a g o n a l .  A s p a t i a l  s c o r e  o f  1 was 
g i v e n  i f  t h e  two m o d e l s  w e re  p l a c e d  i n  t h e  c o r r e c t  s p a t i a l  
p o s i t i o n ,  even  i f  t h e y  w e re  n o t  t h e  c o r r e c t  s i z e s .  F o r  each  
p i c t u r e ,  t h e n ,  a s u b j e c t  c o u l d  h a v e  a s i z e  s c o r e  o f  0 o r  1 
and a s p a t i a l  s c o r e  o f  0 o r  1 .  The maximum s i z e  o r  s p a t i a l  
s c o r e  f o r  a s e r i e s  o f  e i g h t  p i c t u r e s  was t h e r e f o r e  8 .
Mean n u m b e rs  o f  c o r r e c t  s i z e  r e s p o n s e s  f o r  e a c h  age 
and s c h o o l i n g  c a t e g o r y  a r e  g i v e n  i n  T a b le  5 . 1 .  T h e r e  we re  30 
s u b j e c t s  i n  t h e  t h r e e  o l d e r  g r o u p s  and 16 i n  t h e  4 - 5  y e a r  
o l d s  g r o u p .
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“ a b l e  5 . 1
Mean n u m b e rs  o f  c o r r e c t  s i z e  r e s p o n s e s  t o  p i c t u r e s  h a v i n g  
d i f f e r e n t  c u e s  t o  d e p t h  by  age and s c h o o l i n g .
E ELP ET EAP
Age N Sch Unsch  Sch Unsch  Sch Unsch Sch Unsch
4 - 5  16 3 . 6  1 .9  3 . 5  2 . 9  3 -3  2 . 9  3 . 5  1 .6
7 - 8  30 2 . 9  2 . 5  2 . 7  2 . 6  2 . 7  3 . 2  2 . 7  2 . 7
10 -11  30 1 .9  2 . 7  2 . 6  2 . 5  2 . 6  2 . 7  2 . 3  2 . 5
13 -14  30 2 . 3  2 . 9  2 . 5  2 . 6  3 . 0  3 . 2  2 . 5  2 . 4
E;  e l e v a t i o n ,  L P ; l i n e a r  p e r s p e c t i v e ,  T ;  t e x t u r e  g r a d i e n t ,  
AP: a e r i a l  p e r s p e c t i v e .
T h e re  we re  no a p p a r e n t  d i f f e r e n c e s  b e tw e e n  s e r i e s  E, ELP and 
ET, and t h e y  we re  t h e r e f o r e  t r e a t e d  t o g e t h e r .  A t w o - w a y  
a n a l y s i s  o f  v a r i a n c e  showed no s i g n i f i c a n t  m a in  e f f e c t s  f o r  
age  ( F = 5 . 4 1 ,  d f = 3 , 9 8 )  and no s i g n i f i c a n t  i n t e r a c t i o n  b e tw e e n  
age  and s c h o o l i n g  ( F = 0 . 8 6 ,  d f = 3 , 9 8 ) .
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T a b le  5 . 2
Mean n u m b e rs  o f  c o r r e c t  s p a t i a l  r e s p o n s e s  t o  p i c t u r e s  h a v i n g  
d i f f e r e n t  c u e s  t o  d e p t h  by  age and s c h o o l i n g ,
E ELP ET EAP
Age N Sch Unsch  Sch Unsch  Sch Unsch  Sch Unsch
4 - 5  16 3 . 9  0 . 8  3 . 8  1 .3  3 .1  1 . 6  4 . 0  1 .6
7 - 8  30 7 . 1  3 . 5  6 . 7  3 . 8  7 .1  4 .1  7 . 1  3 . 5
10-11  30 6 . 9  5 .1  7 . 3  5 . 0  7 . 5  5 .1  7 . 4  3 . 9
1 3 -1 4  30 7 . 2  5 . 5  7 . 2  6 . 6  7 . 0  5 . 2  7 . 0  5 . 7
Here  t h e r e  i s  an  i n t e r e s t i n g  t r e n d ,  w i t h  s c o r e s  i n c r e a s i n g  
w i t h  age  and w i t h  s c h o o l i n g .  P e r f o r m a n c e  o f  t h e  
s c h o o l c h i l d r e n  i s  b e t t e r  t h a n  t h a t  o f  t h e  u n s c h o o l e d  even  i n
t h e  y o u n g e s t  g r o u p .  S e r i e s  E, ELP and ET w e re  a g a i n  t r e a t e d
t o g e t h e r  i n  a tw o - w a y  a n a l y s i s  o f  v a r i a n c e  and r e v e a l e d  
s i g n i f i c a n t  m a in  e f f e c t s  f o r  a g e  ( F = 1 2 . 3 ,  d f = 3 , 9 8  p i O . O O l ) ,  
and s c h o o l i n g  ( F = 2 5 . 3 ,  d f = 1 , 9 8  p<0 . 0 0 1 ) ,  w i t h  no i n t e r a c t i o n  
(F = ; ' 1 . 1 7 ,  d f  = 3 , 9 8 ) .  The  c o n t r a s t  m e a s u r i n g  d i f f e r e n c e  
b e tw e e n  t h e  4 - 5  y e a r  o l d s  and  t h e  o t h e r  g r o u p s  was 
s i g n i f i c a n t  ( F = 3 3 « 4 7 ,  d f = 1 , 9 8  p<0 J0 0 1 ) ,  b u t  t h a t  b e t w e e n  t h e
7 - 8  and 1 3 -1 4  y e a r  o l d  g r o u p s  was n o t  ( F = 3 . 2 5 ,  d f = 1 , 9 8 ) .
The f i g u r e s  f o r  t h e  s c h o o l c h i l d r e n  c om pa re  f a v o u r a b l y  w i t h  
t h o s e  r e p o r t e d  b y  McGurk and J a h o d a  ( 1 9 7 5 )  f o r  S c o t t i s h  
c h i l d r e n ,  w h e re a s  t h e  f i g u r e s  f o r  t h e  u n s c h o o l e d  c h i l d r e n  
a r e  more  s i m i l a r  t o  t h o s e  f o r  t h e i r  G h a n a ia n  s a m p le s .
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D iscu ss  ion
The t e s t  a p p e a r s  t o  be t a p p i n g  two r a t h e r  d i f f e r e n t  
a b i l i t i e s ,  and t h e  p r e s e n t  r e s u l t s  s u g g e s t  t h a t  i n  M a la w ia n s  
a c c u r a t e  s p a t i a l  r e s p o n d i n g  p r e c e d e s  a c c u r a t e  s i z e  
r e s p o n d i n g .  However ,  as o t h e r  s u b j e c t s  ha v e  d i s p l a y e d  more 
a c c u r a t e  s i z e  r e s p o n s e s  on t h e  Jahoda-McGurk  v e r s i o n  o f  t h e  
t e s t ,  t h e  c o n t e n t  o f  t h e  p i c t u r e s  and t h e  s u b j e c t s  
t h e m s e lv e s  b o t h '  m e r i t ,  f u r t h e r  i n v e s t i g a t i o n .
The most o b v i o u s  p o i n t s  f o r  c r i t i c i s m  i n  t h e  p i c t u r e s  
t h e m s e lv e s  a r e  t h e  p o s i t i o n  o f  t h e  h o r i z o n  l i n e  and t h e  
e l e v a t i o n  o f  t h e  r e a r  h u t .  F o r  a h o r i z o n t a l ,  f l a t ,  g round  
p l a n e ,  t h e  h o r i z o n  l i n e  f i x e s  t h e  s t a t i o n  p o i n t ,  and i s  
u s u a l l y  drawn f o r  a s t a t i o n  p o i n t  a b o u t  5 - 6  f e e t  h i g h ,  t h i s  
b e i n g  t h e  eye  p o s i t i o n  o f  a s t a n d i n g  a d u l t .  The h o r i z o n  
l i n e  i n  thes e  p i c t u r e s  s u g g e s t s  t h a t  t h e  o b s e r v e r  i s  
s t a n d i n g  on a h i l l ,  o v e r l o o k i n g  t h e  h o u s e s ,  w h ic h  a r e  i n  
t u r n  b u i l t  on a h i l l .  An a l t e r n a t i v e  i n t e r p r e t a t i o n  t h a t  
s u b j e c t s  c o u l d  have  a c h ie v e d  by  more o r  l e s s  i g n o r i n g  t h e  
h o r i z o n  l i n e  i s  t h a t  t h e s e  a re  d ia g ra m s  r a t h e r  t h a n  
p i c t u r e s ,  and t h e y  m i g h t  t h e r e f o r e  p e r c e i v e  them as 
t w o - d i m e n s i o n a l  r e p r e s e n t a t i o n s  even th o u g h  t h e y  were 
c a p a b le  o f  p e r c e i v i n g  a p i c t u r e  as  a t h r e e - d i m e n s i o n a l  
r e p r e s e n t a t i o n .  T h i s  p o s s i b i l i t y  was i n v e s t i g a t e d  f u r t h e r  
i n  e x p e r i m e n t  5 .
I f  t h e  p i c t u r e  was in d e e d  re spon ded  to  as  a 
t w o - d i m e n s i o n a l  d i a g r a m ,  t h e  s u b j e c t s  w o u ld  have  chosen  
m ode l  h u t s  a c c o r d i n g  to  t h e  r e l a t i v e  d rawn s i z e s  o f  t h e
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h u t s .  T h re e  o f  t h e  c o m b i n a t i o n s  o f  h u t s  ( l i v i n g  h u t  i n  t h e  
f o r e g r o u n d  and d o r m i t o r y  i n  t h e  r e a r g r o u n d ,  two l i v i n g  h u t s ,  
and two d o r m i t o r i e s )  r e s u l t  i n  t h e  f o r e g r o u n d  h u t  b e i n g  o f  
l a r g e r  d rawn s i z e  t h a n  t h e  r e a r g r o u n d  h u t .  S u b j e c t s  w o u ld  
t h e r e f o r e  p l a c e  t h e  m ode l  l i v i n g  h u t  i n  t h e  f o r e g r o u n d  
p o s i t i o n  and t h e  mode l d o r m i t o r y  i n  t h e  r e a r g r o u n d  p o s i t i o n ,  
and i n  two o f  t h e  s i x  c a s e s  t h e y  wou ld  be c o r r e c t ,  t h u s  
e a r n i n g  a s c o r e  o f  2 .  The f o u r t h  c o m b i n a t i o n ,  o f  d o r m i t o r y  
i n  t h e  f o r e g r o u n d  and l i v i n g  h u t  i n  t h e  r e a r g r o u n d  r e s u l t s  
i n  two h u t s  o f  e q u a l  d rawn s i z e ,  t h e  s u b j e c t  w o u ld  t h e r e f o r e  
s e l e c t  two m ode ls  o f  e q u a l  s i z e ,  .and ea rn  s c o r e s  o f  0 .
T o t a l  s c o r e s  w o u ld  t h e r e f o r e  be 2 ,  w h ic h  i s  chan ce  
r e s p o n d i n g ,  and t h i s  i s  w h a t  o c c u r r e d .
Ex p e r i m e n t  5
In  t r o d u c  t i o n
I n  o r d e r  t o  a s c e r t a i n  w h e th e r  t h e  h i g h  h o r i z o n  l i n e  and 
r e a r g r o u n d  h u t  t e n d e d  to  d e p r e s s  s i z e  s c o r e s ,  s e r i e s  o f  t h e  
d r a w i n g s  were  c o n s t r u c t e d  w i t h  a l e s s  e l e v a t e d  h o r i z o n  l i n e  
and r e a r g r o u n d  h u t .  The lo w  s i z e  s c o r e s  t h r o u g h o u t  
e x p e r i m e n t  4 i n d i c a t e d  t h a t  t h e r e  was a p o s s i b i l i t y  o f  
f i n d i n g  chance  l e v e l  s c o r e s  even w i t h  t h e  m o d i f i e d  d r a w i n g s ;  
such  s c o r e s  m i g h t  be an i n d i c a t i o n  t h a t  t h e  t e s t  was t a p p i n g  
s k i l l s  n o t  y e t  d e v e lo p e d  by  t h e  s u b j e c t s  t e s t e d  so f a r  
r a t h e r  t h a n  a l a c k  o f  an e f f e c t  due to  t h e  r e a r g r o u n d  
e l e v a t i o n .  F o r  t h i s  r e a s o n ,  a sample  o f  U n i v e r s i t y
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s t u d e n t s ,  known t o  be c a p a b le  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n ,  
was t e s t e d .  I f  a l l  f o u r  o f  t h e  o r i g i n a l  s e r i e s  had been 
used i n  t h e  t e s t ,  t o g e t h e r  w i t h  f o u r  new s e r i e s ,  t h e  t e s t  
wo u ld  have been t o o  l o n g .  I t  was t h e r e f o r e  d e c i d e d  t o  o m i t  
t h e  s e r i e s  w i t h  t h e  cue  o f  a e r i a l  p e r s p e c t i v e  as s u b j e c t s ’ 
comments had i n d i c a t e d  t h a t  t h e y  d i d  n o t  u t i l i s e  t h e  c u e .
Mate r i a l s
T h re e  new s e r i e s  o f  h u t s  p i c t u r e s  were c o n s t r u c t e d ,  i n  
w h ic h  t h e  r e a r g r o u n d  h u t  was l e s s  e l e v a t e d  and l o o k e d  more 
n a t u r a l  ( s e e  f i g u r e  1 0 ) .  They were s e r i e s  E ( e l e v a t i o n  
a l o n e ) ,  ELP ( e l e v a t i o n  and l i n e a r  p e r s p e c t i v e )  and ET 
( e l e v a t i o n  and t e x t u r e  g r a d i e n t ) ,  and t h e y  were t e s t e d  
t o g e t h e r  w i t h  t h e  t h r e e  e q u i v a l e n t  s e r i e s  f r o m  e x p e r i m e n t  1.
Sub j e c t s
15 s t u d e n t s  f r o m  C h a n c e l l o r  C o l l e g e  who were t a k i n g  an 
I n t r o d u c t o r y  c o u r s e  i n  P s y c h o lo g y ,  whose mean age was 19 .9  
y e a r s .  ,
P ro p e d u re
P ro c e d u re  was as i n  e x p e r i m e n t  1.  Each s u b j e c t  
re s p o n d e d  to  a l l  s i x  s e r i e s  o f  p i c t u r e s ,  b u t  none  showed any  
s i g n s  o f  boredom.  F i f t e e n  d i f f e r e n t  o r d e r s  o f  p r e s e n t a t i o n  
o f  t h e  s e r i e s  were ra n d o m ly  s e l e c t e d ,  w i t h  t h e  c o n s t r a i n t  
t h a t  each  s e r i e s  was t h e  f i r s t  e i t h e r  two o r  t h r e e  t im e s .  
S c o r i n g  was as  b e f o r e ,  and t h e  r e s u l t s  a r e  i n  T a b le  5 . 3 .
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F igure  10. One example o f  each s e r ie s  o f  huts  p i c t u r e s  having 
the le ss  e leva ted  rearground hu t .
12?a
R e s u l t s  and d i s c u s s i o n
Tab le  5 .3
Mean num bers  o f  c o r r e c t  s i z e  and s p a t i a l  r e s p o n s e s  t o  s i x  
s e r i e s  o f  p i c t u r e s  f o r  C h a n c e l l o r  C o l l e g e  s t u d e n t s .
G r e a t e r  e l e v a t i o n  Less  e l e v a t i o n
Mean c o r r e c  t s i z e  r e s p s
E
5 . 9
ELP
5 .5
ET
6 .5
E
5 .9
ELP
5 .9
ET
5 .7
Mean c o r r e c  t s p a t i a l 8 . 0 8 . 0 8 . 0 7 . 9 7 .9 7 .6
These r e s u l t s  a r e  v e r y  i n t e r e s t i n g .  The s p a t i a l  s c o r e s  a r e  
maximum f o r  t h e  o r i g i n a l  t h r e e  s e r i e s  w i t h  t h e  g r e a t e r  
e l e v a t i o n  o f  t h e  r e a r g r o u n d  h u t ,  and o n l y  v e r y  s l i g h t l y  
d e p re s s e d  by f o r  t h e  l e s s  e l e v a t e d  s e r i e s .  S t a t i s t i c a l  
t e s t s  were n o t  n e c e s s a r y  t o  show t h a t  t h e  s i z e  s c o r e s  a r e  
s i g n i f i c a n t l y  h i g h e r  t h a n  t h o s e  o f  t h e  13 -14  y e a r  o l d  g ro u p  
t e s t e d  i n  e x p e r i m e n t  1 , b u t  t h e r e  a re  no s i g n i f i c a n t  e f f e c t s  
due t o  e l e v a t i o n .  The s i z e  s c o r e s  a r e  p e r h a p s  a l i t t l e  
l o w e r  t h a n  m i g h t  be e x p e c te d  f r o m  t h e  McGurk and Jahoda 
( 1 9 7 5 )  r e s u l t s  f o r  G hana ian  c h i l d r e n ,  ( t h e y  o b t a i n e d  s c o r e s  
o f  3 . 8 , 4 . 8  and 4 . 6  f o r  13- y e a r  o l d  s c h o o l c h i l d r e n  i n  
r e s p o n s e  to  d e p t h  cues  o f  e l e v a t i o n  a l o n e ,  e l e v a t i o n  w i t h  
l i n e a r  p e r s p e c t i v e ,  and e l e v a t i o n  w i t h  t e x t u r e  g r a d i e n t  
r e s p e c t i v e l y ) .  An i n t e r e s t i n g  f e a t u r e  o f  t h e  r e s u l t s  w h ic h  
i s  n o t  shown i n  t h e  t a b l e  i s  t h e  r a n g e  o f  s i z e  s c o r e s  among 
t h e  s t u d e n t s .  F o u r  s u b j e c t s  s c o r e d  47 o r  48 o u t  o f  a 
p o s s i b l e  maximum o f  4 8 ,  w h i l e  t h e  l o w e s t  s c o r e  was 1 2 ,
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e x a c t l y  a t  chance  l e v e l .  F o r  some r e a s o n ,  i n t e r p r e t a t i o n  o f  
d e p th  cues  has  n o t  been d e v e lo p e d  i n  some s t u d e n t s  i n  s p i t e  
o f  many y e a r s  o f  s c h o o l i n g  and use  o f  b o o k s .  A f t e r  t e s t i n g ,  
a l l  s t u d e n t s  were  q u e s t i o n n e d  a b o u t  t h e  p i c t u r e s  and were 
a l s o  asked  w h e th e r  t h e y  had r e c e i v e d  any  a r t  i n s t r u c t i o n  i n  
s c h o o l .  Two o f  t h o s e  w i t h  t h e  h i g h e s t  s c o r e s  s a i d  t h e y  had 
s t u d i e d  a r t  f o r  two y e a r s  a t  s e c o n d a r y  s c h o o l ,  t h e  o t h e r  two 
had r e c e i v e d  some a r t  i n s t r u c t i o n  a t  P r im a r y  s c h o o l .  E i g h t  
o f  t h e  f i f t e e n  s u b j e c t s  s a i d  t h e y  had no a r t  i n s t r u c t i o n  a t  
s c h o o l  a t  a l l ,  and f o r  some, t h e  i n s t r u c t i o n  had been 
e x e r c i s e s  i n  t h e  d e s c r i p t i o n  o f  p i c t u r e s ,  a p a s s i v e  r a t h e r  
t h a n  an  a c t i v e  method o f  l e a r n i n g .  More t h a n  one s t u d e n t  
v o i c e d  t h e  c o n f l i c t  he  saw b e tw e en  i n f o r m a t i o n  f o r  a 
v e r t i c a l  p l a n e  and i n f o r m a t i o n  t h a t  t h e  p i c t u r e  r e p r e s e n t e d  
a h o r i z o n t a l  p l a n e .
E x p e r i m e n t  6
The p o s s i b i l i t y  s t i l l  r e m a in s  t h a t  M a la w ia n  s u b j e c t s  
have g r e a t e r  d i f f i c u l t i e s  i n  p i c t o r i a l  d e p t h  p e r c e p t i o n  t h a n  
t h e i r  S c o t t i s h  and G hana ian  c o u n t e r p a r t s ,  a l t h o u g h  t h e  main  
d i f f i c u l t y  c o u ld  r e s i d e  i n  t h e  p i c t o r i a l  c o n t e n t .  I n  o r d e r  
t o  o b t a i n  a Eu ropean  c o m p a r i s o n ,  a sample  o f  Eu ropean  
c h i l d r e n  was t e s t e d .
Sub j e c t s
15 7 - 8  y e a r  o l d  Eu rop ean  c h i l d r e n  who were a t t e n d i n g  
t h e  l o c a l  P r im a r y  s c h o o l  i n  Zomba. The sample  was matched
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as f a r  as p o s s i b l e  f o r  y e a r s  o f  s c h o o l i n g  w i t h  t h e  sample  o f  
M a la w ia n  s c h o o l c h i l d r e n  i n  e x p e r i m e n t  5 ,  b u t  b eca use  o f  t h e  
s m a l l  numbers  o f  Eu ropean  c h i l d r e n ,  a h i g h e r  p r o p o r t i o n  o f  
them were i n  S t a n d a rd  3 and two were i n  S ta n d a rd  4 .  The 
c h i l d r e n  were m a i n l y  f r o m  m i d d l e  c l a s s  f a m i l i e s ,  t h e i r  
p a r e n t s  b e i n g  on c o n t r a c t  t o  G ove rnm en t  d e p a r t m e n t s  o r  t h e  
U n i v e r s i t y ,  o r  w o r k i n g  i n  a m a n a g e r i a l  c a p a c i t y  on f a r m s .  
The re  were 9 g i r l s  and 6 b o y s .
M a t e r i a l s  and p r o c e d u r e
T h re e  s e r i e s  o f  t h e  o r i g i n a l  h u t s  p i c t u r e s ,  E,  ELP and 
ET were  u s e d .  T e s t i n g  was c a r r i e d  o u t  i n  an  empty c l a s s r o o m  
i n  t h e  s c h o o l ,  and p r o c e d u r e  was t h e  same as  b e f o r e .
R e s u l t s  and d i s c u s s i o n
T a b le  5 . 4
Mean s i z e  and s p a t i a l  s c o r e s  f o r  7 - 8  y e a r  o l d  Euorpean  
c h i l d r e n  f o r  t h r e e  s e r i e s  o f  p i c t u r e s .
E ELP ET
Mean no .  c o r r e c t  s i z e  s c o r e s 3 .3 3 .4 3 .9
Mean no.  c o r r e c t  s p a t i a l  s c o r e s 7 . 9 7 .9 7 .9
The re  i s  a s i g n i f i c a n t  i n c r e a s e i n mean s i z e s c o r e s
o v e r t h e  M a la w ia n  s c h o o l c h i l d r e n o f t h e same age. b u t  t h e
s c o r e s  a r e  l o w e r  t h a n  th o s e  o b t a i n e d  f o r  S c o t t i s h  c h i l d r e n  
by McGurk and’> Jahoda .  The s p a t i a l  s c o r e s  show an  i n c r e a s e
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o v e r  t h e  M a la w ia n  s c h o o l c h i l d r e n ,  and a r e  a l m o s t  maximum. A 
c o m p a r i s o n  o f  t h e  s c o r e s  o f  t h e  t h r e e  g r o u p s  o f  7 - 8  y e a r  o l d  
s c h o o l c h i l d r e n  t e s t e d  so f a r  r e v e a l s  a c o n s i s t e n t  i n c r e a s e  
i n  s i z e  s c o r e s  f r o m  t h e  u n s c h o o l e d  t h r o u g h  t h e  s c h o o le d  
M a la w ia n s  t o  t h e  Eu rop eans  ( s e e  T a b le  5 . 1 ) .  An a n a l y s i s  o f  
v a r i a n c e  r e v e a l e d  a j u s t  s i g n i f i c a n t  o v e r a l l  s c h o o l  e f f e c t  
( F = 3 . 2 5 ,  d f = 2 , 4 2 ,  p < 0 . 0 5 ) .  A g r e a t e r  i n c r e a s e  i n  t h e  same 
d i r e c t i o n  i s  e v i d e n t  i n  t h e  s p a t i a l  s c o r e s ,  w i t h  t h e  
s h a r p e s t  i n c r e a s e  b e i n g  f r o m  t h e  u n e d u c a te d  t o  t h e  e d u c a te d  
M a la w ia n s .  The c o n t r a s t  m e a s u r in g  d i f f e r e n c e  be tw een  t h e  
E u ropeans  and M a la w ia n s  i s  s i g n i f i c a n t  f o r  s i z e  s c o r e s  
( F = 6 . 4 ,  d f = 1 , 4 2  p < 0 * 0 5 ) ,  w hereas  f o r  s p a t i a l  s c o r e s  t h e  
s i g n i f i c a n t  d i f f e r e n c e  i s  b e tw e e n  t h e  s c h o o le d  and 
u n s c h o o le d  ( F = 4 6 . 7 ,  d f = 1 , 4 2  p<0 . 0 1 ) .
The p o s s i b i l i t y  was c o n s i d e r e d  t h a t  t h e  Eu ropean  
c h i l d r e n  i n  h i g h e r  s t a n d a r d s  m i g h t  be e n h a n c in g  t h e  mean 
s c o r e s  o f  t h e  s a m p le ,  and i n  o r d e r  t o  c h e c k  on t h i s ,  t h e  
mean s c o r e s  were  com pu ted  f o r  c h i l d r e n  i n  each s t a n d a r d  and 
f o r  each d e p th  cue .  T he re  was no case  i n  w h ic h  t h e  means 
were h i g h e r  f o r  t h e  c h i l d r e n  i n  S t a n d a r d s  3 and 4 th a n  f o r  
t h e  c h i l d r e n  i n  S ta n d a rd  2 .  I t  i s  t h e r e f o r e  u n l i k e l y  t h a t  
t h e  g r e a t e r  a c c u r a c y  o f  t h e  Eu ropean  c h i l d r e n  was a r e s u l t  
o f  g r e a t e r  y e a r s  o f  s c h o o l i n g  p e r  se.
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T a b le  5 . 5
Mean s i z e  and s p a t i a l  s c o r e s  f o r  7 - 8  y e a r  o l d  u n s c h o o le d  
and s c h o o le d  M a la w ia n s  and E u ro p e a n s .
S i z e  r e s p o n s e s  S p a t i a l  r e s p o n s e s
Unsch CCAP Eur  Unsch CCAP E u r
E l e v a t i o n  2 . 5  2 .9  3 .3  3 .5  7 .1  7 . 9
ELP 2 . 6  2 .7  3 .4  3 . 8  6 .7  7 .9
ET 3 .2  2 .7  3 .9  4 .1  7 .1  7 . 9
The r e s u l t s  g i v e  some s u p p o r t  t o  t h e  h y p o t h e s i s  t h a t  
M a la w ia n  s u b j e c t s  f i n d  t h e s e  p i c t u r e s  more d i f f i c u l t  t o  
i n t e r p r e t  t h a n  E u ro p e a n s ;  i t  s h o u ld  be b o r n e  i n  mind t h a t  
t h e  c o n c e p t  o f  d o r m i t o r y  and l i v i n g  h u t s  was a l i e n  to  t h e  
E u ropean  c h i l d r e n  and o n l y  one o f  t h e  f i f t e e n  had  e v e r  been 
i n  a M a la w ia n  v i l l a g e .
E x p e r i m e n t  7
The r a t h e r  lo w  s c o r e s  o f  t h e  Eu ropean  c h i l d r e n  as 
compared to  McGurk and J a h o d a ’ s S c o t t i s h  sam ple  s u g g e s t s  
t h a t  t h e  p i c t u r e s  t h e m s e l v e s  a r e  a l s o ,  f o r  some r e a s o n ,  more 
d i f f i c u l t  t o  i n t e r p r e t  t h a n  t h e i r s .  The most  o b v i o u s  
d i f f e r e n c e  i s  t h a t  t h e y  used human f i g u r e s  as opposed t o  t h e  
h u t s  used h e r e ,  and i n  o r d e r  t o  t e s t  f o r  an  e f f e c t  due to  
t h i s  d i f f e r e n c e  i n  p i c t o r i a l  c o n t e n t ,  two s e r i e s  o f  p i c t u r e s  
o f  f i g u r e s  were c o n s t r u c t e d  and t e s t e d  on a g r o u p  o f  13-14  
y e a r  o l d  M a la w ia n s .
132
M a t e r i a l s
Two s e r i e s  o f  p i c t u r e s  were c o n s t r u c t e d ,  u s i n g  t h e  c u e s  
o f  e l e v a t i o n  a l o n e  and e l e v a t i o n  w i t h  l i n e a r  p e r s p e c t i v e .
I n  o r d e r  t o  e n s u re  t h a t  t h e  f i g u r e s  were e x a c t l y  t h e  same 
e x c e p t  f o r  t h e i r  s i z e ,  a p h o t o g r a p h i c  p r o c e s s  was e m p lo y e d .
A f e m a le  f i g u r e  was d rawn i n  such a way as t o  be a m b ig uous ,  
such  t h a t  she c o u l d  be t a k e n  as  e i t h e r  an  a d u l t  o r  a c h i l d .  
T h i s  was a d i f f i c u l t  t a s k ,  and t h e  a r t i s t  was f o r c e d  i n t o  
d r a w i n g  t h e  f i g u r e  i n  t h e  same pose as t h a t  used  by  Jahoda 
and McGurk ( 1 9 7 4 a ) .  The f i g u r e  was drawn i n  b l a c k  i n k  on 
w h i t e  p a p e r  and t h e n  p h o to g r a p h e d .  T h re e  s i z e s  o f  f i g u r e  
were th e n  p r o d u c e d ,  6 .5cm ,  4 .3cm  and 2 .8cm  h i g h .  The 
p h o t o g r a p h s  were th e n  s t u c k  o n t o  w h i t e  p a p e r  i n  t h e  
p o s i t i o n s  a p p r o p r i a t e  f o r  each  o f  t h e  e i g h t  p i c t u r e s  i n  a 
s e r i e s  and r e p h o t o g r a p h e d ;  two  d i f f e r e n t  b a c k g r o u n d s  were 
u sed ,  one p l a i n  w h i t e  w i t h  o n l y  a h o r i z o n  l i n e  and c l o u d ,  
and t h e  o t h e r  h a v i n g  i n  a d d i t i o n  two l i n e s  d e l i n e a t i n g  a 
p a t h  on w h ic h  t h e  f i g u r e s  were  w a l k i n g .  The h o r i z o n  l i n e  
was h i g h  and u n d u l a t i n g .  F o u r  ex a m p le s  a r e  shown i n  f i g u r e  
11. F o u r  wooden d o l l s  were  p r o v i d e d ,  t h e  two 'women'  b e i n g  
7 . 5 cm h i g h  and t h e  two ' g i r l s '  b e i n g  5 cm h i g h .
Sub j e c t s
The s u b j e c t s  were  13 -14  y e a r  o l d  c h i l d r e n  a t t e n d i n g  t h e  
Mponda P r im a r y  s c h o o l  i n  Zoraba. F i f t e e n  b o y s  were  t e s t e d  by  
a male  a s s i s t a n t  i n  an  empty c l a s s r o o m .  The s u b j e c t s  were 
s e l e c t e d  a t  random f r o m  a l i s t  o f  13 and 14 y e a r  o l d s
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Figure 11, One example o f each o f the fo u r a d u lt-c h ild  combinations.
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p r o v id e d  by th e  headm aste r .
Prop edure
The t r a i n i n g  and t e s t i n g  p r o c e d u r e s  were  t h e  same as 
t h o s e  used i n  e x p e r i m e n t s  U to  6 , e x c e p t  t h a t  t h e  mode l 
f i g u r e s  were  d e s c r i b e d  as women and g i r l s .  The t e s t e r  gave  
a l t e r n a t e  s u b j e c t s  s e r i e s  E b e f o r e  s e r i e s  EL, so t h a t  h a l f  
t h e  s u b j e c t s  d i d  s e r i e s  E f i r s t  and h a l f  d i d  s e r i e s  EL 
f i r s t .  O t h e r w i s e ,  t h e  t e s t i n g  p r o c e d u r e  and s c o r i n g  was t h e  
same as b e f o r e .
Re s u i t s
T a b le  5 .6
Mean s i z e  and s p a t i a l  s c o r e s  f o r  13-14  y e a r  o l d  
s c h o o l c h i l d r e n  on t h e  f i g u r e s  t a s k .
R ELF
Mean s i z e  s c o r e s  3 .4  3*7
Mean s p a t i a l  s c o r e s  6 . 7  7 . 0
There  i s  a s i g n i f i c a n t  i n c r e a s e  i n  s i z e  s c o r e s  o v e r  t h o s e  o f  
t h e  13-14 y e a r  o l d s  i n  t h e  ' h u t s ’ t a s k  (T = 3 . 4 3 ,  p < 0 . 0 0 5 ) ,  
and a v e r y  s l i g h t  d r o p  i n  t h e  s p a t i a l  s c o r e s ,  w h i c h  was n o t  
s i g n i f i c a n t .  The l a t t e r  i s  p r e s u m a b ly  due to  t h e  r e l a t i v e l y  
s m a l l e r  e l e v a t i o n  o f  t h e  r e a r g r o u n d  f i g u r e  i n  r e l a t i o n  to  
t h e  f o r e g r o u n d  f i g u r e ,  w h ic h  wo u ld  make t h e  v e r t i c a l
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s e p a r a t i o n  o f  t h e  two f i g u r e s  l e s s  r e a d i l y  d i s c r i m i n a b l e .
None o f  t h e  a l t e r a t i o n s  made so f a r  a p p e a r  t o  make any 
v e r y  g r e a t  d i f f e r e n c e s  t o  t h e  s i z e  r e s p o n s e s  o f  s u b j e c t s ,  
a l t h o u g h  s i z e  s c o r e s  f o r  t h e  ’ f i g u r e s ’ p i c t u r e s  have  shown a 
s t a t i s t i c a l l y  s i g n i f i c a n t  i n c r e a s e  o v e r  t h o s e  f o r  t h e  ’ h u t s ’ 
p i c t u r e s .  T h i s  l e a d s  t o  more f u n d a m e n t a l  q u e s t i o n s  
c o n c e r n i n g  t h e  c o n s t r u c t i o n  o f  a l l  t h e s e  t y p e s  o f  p i c t u r e s ,  
and t h e  n a t u r e  o f  t h e  d i f f i c u l t i e s  f a c e d  i n  r e s p o n d i n g  t o  
them.
I f  a l l  t h e  p i c t u r e s  used  i n  t h e  c o n s t r u c t i o n  t a s k s  
r e p o r t e d  h e re  and a l l  t h o s e  used  by  Jahoda and McGurk a re  
s t u d i e d  f o r  t h e i r  c o r r e c t n e s s  as  p e r s p e c t i v e  d r a w i n g s ,  
c e r t a i n  d e v i a t i o n s  a r e  f o u n d .  I n  t h e  Jahoda-McGurk  
p i c t u r e s ,  t h e  most  c o n s i s t e n t  o f  t h e s e  i s  t h e  p r o p o r t i o n s  o f  
t h e  f i g u r e s  above  and b e lo w  t h e  h o r i z o n  l i n e .  As Sedgw ick
( 1 9 7 3 ) has shown, t h e r e  i s  a s im p l e  h o r i z o n  r a t i o  w h ic h  
s t a t e s  t h a t  ’ t h e  r a t i o  o f  t h e  h e i g h t  o f  t h e  o b j e c t  t o  t h e  
h e i g h t  o f  t h e  p o i n t  o f  o b s e r v a t i o n  i s  a p p r o x i m a t e l y  e q u a l  t o  
t h e  r a t i o  o f  t h e  o p t i c  a r r a y  a n g le  s u b te n d e d  v e r t i c a l l y  by  
t h e  o b j e c t  t o  t h e  o p t i c  a r r a y  a n g le  s u b te n d e d  v e r t i c a l l y  b y  
t h e  p o r t i o n  o f  t h e  o b j e c t  t h a t  i s  b e lo w  t h e  h o r i z o n ’ . T h i s  
r a t i o  h o l d s  f o r  a l e v e l ,  unbounded g ro u n d  s u r f a c e ,  w h ic h  i s  
t h e  s u r f a c e  s u g g e s te d  by  t h e  i m p l i e d  h o r i z o n  i n  t h e  
b l a c k - a n d - w h i t e  p i c t u r e s  used  by Jahoda and McGurk (1974b 
and c ) .  I n  o t h e r  w o rd s ,  t h e  p r o p o r t i o n  o f  a f i g u r e  o f  g i v e n  
h e i g h t  above  and b e lo w  t h e  h o r i z o n  does  n o t  v a r y  w i t h  
v a r i a t i o n  i n  t h e  d i s t a n c e  o f  t h e  f i g u r e  f r o m  t h e  o b s e r v e r .
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The b l a c k - a n d - w h i t e  p i c t u r e s  used by Jahoda and McGurk
(1 9 7 4 )  do n o t  c o m p ly  w i t h  t h i s  r u l e .  They g i v e  an exam p le ,  
shown i n  F i g u r e  12 ,  o f .  a d u l t s  i n  b o t h  t h e  f o r e g r o u n d  and 
r e a r g r o u n d  p o s i t i o n s ,  b u t  t h e  p r o p o r t i o n  o f  t h e  r e a r g r o u n d  
f i g u r e  above  t h e  h o r i z o n  i s  g r e a t e r  t h a n  t h e  p r o p o r t i o n  o f  
t h e  f o r e g r o u n d  f i g u r e  above  t h e  h o r i z o n .  T h i s  w ou ld  s u g g e s t  
a t a l l e r  r e a r g r o u n d  f i g u r e  and p r e d i s p o s e  t h e  s u b j e c t s  t o  
chose  an a d u l t  m ode l .  They a l s o  show an example  o f  a c h i l d  
i n  t h e  f o r e g r o u n d  and an a d u l t  i n  t h e  r e a r g r o u n d ,  where t h e  
e f f e c t  i s  even more s t r i k i n g .  The same c r i t i c i s m  can  be 
l e v e l l e d  a t  t h e i r  1975 p i c t u r e s :  t h e  a d u l t ,  d rawn w i t h  o n l y  
t h e  head  above  t h e  h o r i z o n  when i n  t h e  f o r e g r o u n d  as i n  
F i g u r e  13 (d )  ( s e e  McGurk and Jahoda 1975,  p.  2 84 )  s h o u ld  
a l s o  be drawn w i t h  o n l y  t h e  head  above  t h e  h o r i z o n  when i n  
t h e  r e a r g r o u n d .  T h a t  t h i s  has  n o t  been done c a n  be seen by  
c o m p a r in g  t h e  a d u l t  i n  t h e  r e a r g r o u n d  o f  F i g u r e  13 ( b ) ,  
where  t h e  h o r i z o n  i n t e r s e c t s  t h e  l o w e r  p a r t  o f  t h e  f i g u r e ’ s 
s k i r t .  Thus ,  a g a i n ,  t h e  r e a r g r o u n d  a d u l t  i s  p l a c e d  i n  such 
a p o s i t i o n  as t o  i n c r e a s e  t h e  number  o f  ’ a d u l t ’ r e s p o n s e s .  
The p i c t u r e  w h ic h  i s  l e a s t  o f t e n  c o r r e c t l y  r e s p o n d e d  t o  i s  
t h e  a d u l t  r e a r ,  c h i l d  f o r e ,  and t h e  re s p o n s e s  t o  t h i s  
p i c t u r e  w ou ld  be more l i k e l y  t o  be c o r r e c t  w i t h  t h e i r  
e l e v a t e d  r e a r g r o u n d  a d u l t .  However ,  t h e  f a c t  t h a t  t h e i r
( 1 9 7 5 )  r e s u l t s ,  w i t h  o n l y  t h e  c u e s  o f  e l e v a t i o n  and l i n e a r  
p e r s p e c t i v e  i n  w h ic h  t h e r e  i s  no h o r i z o n ,  a re  s i m i l a r  to  
t h o s e  o f  t h e  p i c t u r e s  w i t h  t e x t u r e  g r a d i e n t  goes  a g a i n s t  t h e  
above i n t e r p r e t a t i o n .
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Figure  12, Examples o f  p i c tu r e s  f rom Jahoda and McGurk 1974c, p . 261,
a b
c d
Examples of pictures employed under each test condition: (a) child 
front/adult rear—elevation condition; (b) child front/adult rear—texture 
condition; (cl adult front/child rear—linear perspective condition; (d) 
adult front/child rear—multiple cues condition.
Figure  13» From McGurk and Jahoda 1975» p . 284,
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As s i z e  a c c u r a c y  was n o t  g r e a t l y  i n c r e a s e d  by  t h e  
p i c t o r i a l  c han ges  i n t r o d u c e d  i n  t h e  f i g u r e s  p i c t u r e s ,  i t  was 
d e c id e d  t o  t u r n  t o  p h o t o g r a p h s  o f  r e a l  t h r e e - d i m e n s i o n a l  
d i s p l a y s  i n  s e a r c h  o f  p i c t u r e s  t h a t  m ig h t  enhance  s i z e  
a c c u r a c y .
A p h o t o g r a p h  i s  a f a i t h f u l  r e p r e s e n t a t i o n  o f  an  o p t i c  
a r r a y ,  and i t  has been fo u n d  ( e g .  F u g le s a n g  1978)  t h a t  
b l a c k - a n d - w h i t e  p h o t o g r a p h s  o f  s i m p l e  s c e n e s  a r e  more 
r e a d i l y  u n d e r s t o o d  t h a n  b l a c k - a n d -  w h i t e  d r a w i n g s .  A s e t  o f  
e i g h t  p h o t o g r a p h s  was t h e r e f o r e  c o n s t r u c t e d  f o r  t h e  f i n a l  
e x p e r i m e n t  i n  t h i s  s e r i e s ,  t h e  h y p o t h e s i s  b e i n g  t h a t  t h e r e  
w ou ld  be a s i g n i f i c a n t  i n c r e a s e  i n  s i z e  s c o r e s  o v e r  t h e  
s c o r e s  f o r  t h e  b l a c k - a n d - w h i t e  d r a w i n g s .  Two l a r g e  (1 Kg 
s i z e )  and two s m a l l  (U50gm s i z e )  L a c t o g e n  ( a  v e r y  w i d e l y  
a v a i l a b l e  d r i e d  m i l k  pow der )  t i n s  were used f o r  t h e  
p h o t o g r a p h s ,  t h e  d e s i g n  on t h e  two s i z e s  o f  t i n s  b e i n g  t h e  
same, and t h e  p r o p o r t i o n s  o f  t h e  t i n s  b e i n g  v i r t u a l l y  t h e  
same: t h e  r a t i o  o f  t h e  d i a m e t e r  t o  t h e  h e i g h t  o f  t h e  l a r g e  
t i n  was 0 . 8 6 : 1  and f o r  t h e  s m a l l  t i n  0 . 8 3 : 1 .  The d i s t a n c e s  
o f  t h e  t i n s  f r o m  t h e  camera  n e c e s s a r y  f o r  t h e  l a r g e  t i n  i n  
t h e  f o r e g r o u n d  t o  s u b te n d  a v i s u a l  a n g le  e q u a l  t o  t h a t  
s u b te n d e d  by t h e  s m a l l  t i n  i n  t h e  f o r e g r o u n d  was c a l c u l a t e d .  
Because o f  t h e  p r o p o r t i o n a t e l y  v e r y  s l i g h t l y  g r e a t e r  w i d t h  
t o  h e i g h t  o f  t h e  l a r g e  t i n ,  t h e  d i s t a n c e  was c a l c u l a t e d  so 
t h a t  t h e  a r e a  o f  t h e  t i n s  i n  t h e  p h o t o g r a p h  w ou ld  be e q u a l ,  
and t h i s  meant  t h a t ,  i n  t h e  p h o t o g r a p h ,  t h e  l a r g e  t i n  was 
v e r y  s l i g h t l y  s h o r t e r  t h a n  t h e  s m a l l  t i n ,  b u t  a l s o  v e r y
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s l i g h t l y  w i d e r .
E x p e r i m e n t  8
Sub .leo t s
Ss were  15 s t u d e n t s  t a k i n g  a f i r s t  y e a r  c o u r s e  i n  
B i o l o g y  a t  C h a n c e l l o r  C o l l e g e ,  15 boys  aged 13 -14  y e a r s  f r o m  
Zomba Boys F u l l  P r im a r y  S c h o o l ,  and 15 boys  aged 7 - 8  y e a r s  
f r o m  t h e  same s c h o o l .
M a t e r i a l s
A s e t  o f  e i g h t  p h o t o g r a p h s  was made o f  t h e  e i g h t  
p o s s i b l e  a r r a n g e m e n t s  o f  f o u r  L a c to g e n  t i n s ,  two b e i n g  a 
l a r g e  s i z e ,  and two b e i n g  s m a l l .  The t i n s  we re  p o s i t i o n e d  
on f l a t  g ro u n d  so as  t o  g i v e  a r r a n g e m e n t s  s i m i l a r  t o  t h o s e  
used i n  t h e  p r e v i o u s  p i c t u r e s .  T h i s  was done by  m a r k i n g  o u t  
t h e  f o u r  c o r n e r s  o f  a r e c t a n g l e  5 8 .4  by 4 5 .7c m ,  t h e  n e a r e r  
s h o r t  s i d e  o f  t h e  r e c t a n g l e  b e i n g  2 .13m  f r o m  t h e  camera  and 
p a r a l l e l  t o  t h e  f i l m .  The t i n s  were  p o s i t i o n e d  a t  
d i a g o n a l l y  o p p o s i t e  c o r n e r s ,  w i t h  t h e  p i c t u r e  o f  t h e  b ab y  on 
t h e  t i n  t o w a r d s  t h e  c a m e ra .  The e i g h t  d i f f e r e n t  p o s s i b l e  
a r r a n g e m e n t s  o f  t h e  t i n s  were  p h o to g r a p h e d  w i t h  A g fa  f i l m  i n  
a P e n ta x  cam era ;  f o u r  t r a i n i n g  p h o t o g r a p h s  we re  a l s o  t a k e n  
w i t h  t h e  t i n s  i n  t h e  f o r e g r o u n d  p o s i t i o n s .  A l l  t h e  
p h o t o g r a p h s  were  t a k e n  a t  t h e  same e x p o s u re  and s h u t t e r  
speed .  The f i n a l  p r i n t s  we re  on g l o s s  p a p e r  ( n o  m a t t  was 
a v a i l a b l e )  and and measured 19.7cm by  12 .3cm,  and a r e  shown
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Figure 14. Photographs o f a l l  com binations o f  the two iKg and two
450gm s iz e  Lactogen t in s  used in  experiment 8 (reduced s i z e ) .
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i n  f i g u r e  14, The h e i g h t  o f  t h e  l a r g e  t i n  i n  t h e  f o r e g r o u n d  
p o s i t i o n  was 4cm. and i n  t h e  r e a r g r o u n d  p o s i t i o n  3 .2 c m ;  t h e  
h e i g h t  o f  t h e  s m a l l  t i n  i n  t h e  f o r e g r o u n d  was 3 .25om and i n  
t h e  r e a r g r o u n d  2 .6om.
P r o p e d u re
P ro c e d u re  was t h e  same as f o r  t h e  p r e v i o u s  e x p e r i m e n t s ,  
t h e  s u b j e c t s  b e i n g  g i v e n  t h e  f o u r  t i n s  t h a t  were  
p h o to g ra p h e d  to  p l a c e  on t h e  re s p o n s e  b o a r d .  Because o f  t h e  
s i z e  o f  t h e  t i n s ,  t h e  b o a rd  was r a t h e r  l a r g e r  t h a n  t h a t  used 
f o r  t h e  m ode ls  o f  h ou s es  and f i g u r e s ,  b e i n g  56cm by  52cm, 
and t h e  f o u r  s p o t s  b e i n g  a t  t h e  c o r n e r s  o f  a r e c t a n g l e  26cm 
by 22cm. The p h o t o g r a p h s  were p r e s e n t e d  i n  t h e  same o r d e r  
as t h a t  used  f o r  t h e  h u t s  and f i g u r e s  p i c t u r e s  i n  
e x p e r i m e n t s  4 - 7 .
R e s u l t s
T a b le  5 . 7
Mean number  o f  c o r r e c t  s i z e  and s p a t i a l  s c o r e s  f o r
p h o t o g r a p h s  by  age
7 - 8  y r s  1 3 - I 4 y r s  A d u l t  
Mean s i z e  s c o r e s  3 . 5  3 .8  5 .2
Mean s p a t i a l  s c o r e s  5 . 9  6 .2  8 . 0
There  i s  a s i g n i f i c a n t  i n c r e a s e  i n  s i z e  s c o r e s  o v e r  th o s e
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f o r  t h e  h u t s  p i c t u r e s ,  b u t  a d e c r e a s e  i n  s p a t i a l  s c o r e s  f o r  
t h e  two y o u n g e r  g r o u p s ,  w h ic h  i s  c o n s i s t e n t  w i t h  t h e  
f i n d i n g s  o f  r e d u c e d  s p a t i a l  a c c u r a c y  i n  r e s p o n s e  to  t h e  l e s s  
e l e v a t e d  s e r i e s  o f  h u t s  p i c t u r e s  as compared w i t h  t h e  more 
e l e v a t e d  s e r i e s  i n  e x p e r i m e n t  5 .
An a n a l y s i s  o f  v a r i a n c e  on t h e  s i z e  s c o r e s  o f  13-14  
y e a r  o l d  s u b j e c t s  on t h e  ’ h u t s ’ , ’ f i g u r e s ’ and ’ t i n s ’ t a s k s  
r e v e a l e d  an  o v e r a l l  s i g n i f i c a n t  d i f f e r e n c e  ( F = 4 . 3 8 ,  d f = 2 , 4 2  
p < 0 . 0 5 )  w i t h  s c o r e s  on ’ h u t s ’ b e i n g  l o w e s t  and s c o r e s  on 
’ t i n s ’ b e i n g  h i g h e s t .  T he re  was a v e r y  s i g n i f i c a n t  c o n t r a s t  
e f f e c t  ( F = 8 . 1 7 j  d f = 1 , 4 2  p < 0 . 0 1 )  be tween t h e  ’ h u t s ’ t a s k  and 
t h e  o t h e r s .  .
D i s c u s s  io n
As commented e a r l i e r  i n  t h i s  c h a p t e r ,  t h e  Jahoda-McG urk  
t e s t i n g  p r o c e d u r e  a p p e a r s  t o  tap  two d i f f e r e n t  a b i l i t i e s ,  
nam e ly  s i z e  e s t i m a t i o n  and s p a t i a l  i n t e r p r e t a t i o n .  F o r  t h i s  
r e a s o n  t h e  s p a t i a l  s c o r e  r e s u l t s  w i l l  be d i s c u s s e d  a f t e r  t h e  
s i z e  s c o r e  r e s u l t s .
The s i z e  s c o r e s  r e v e a l  t h e  s i g n i f i c a n c e  o f  two f a c t o r s  
on th e  d e v e lo p m e n t  o f  p i c t o r i a l  d e p th  p e r c e p t i o n ,  namely  
p i c t o r i a l  c o n t e n t  and e d u c a t i o n a l  b a c k g ro u n d  o f  t h e  
s u b j e c t s .  The t e r m  ’ e d u c a t i o n a l  b a c k g r o u n d ’ i s  b e i n g  used i n  
a g l o b a l  f a s h i o n  and i s  i n t e n d e d  to  encompass more th a n  
s c h o o l i n g ,  and to  i n c l u d e  u n q u a n t i f i e d  f a c t o r s  such as t h e  
home l e a r n i n g  e n v i r o n m e n t  and c u l t u r e ;  no p r e t e n c e  i s  made 
t h a t  t h e  r e l e v a n t  f e a t u r e s  o f  t h i s  b a c k g ro u n d  have  been
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i s o l a t e d .  The c o m p a r i s o n  be tw e en  M a la w ia n  and Eu ropean  7 - 8  
y e a r  o l d s ’ p e r f o r m a n c e  on t h e  h u t s  t a s k  showed s i g n i f i c a n t l y  
h i g h e r  s i z e  s c o r e s  f o r  t h e  Eu ropean  c h i l d r e n ,  and t h i s  on 
p i c t o r i a l  c o n t e n t  t h a t  was somewhat u n f a m i l i a r  t o  them.  
A l t h o u g h  t h i s  c o m p a r i s o n  a l s o  r e v e a l e d  a s i g n i f i c a n t  
d i f f e r e n c e  be tw een  . the p e r f o r m a n c e  o f  s c h o o le d  and 
u n s c h o o le d  M a la w ia n s ,  t h i s  s u p e r i o r i t y  i s  o n l y  e v i d e n t  i n  
t h e  4 - 5  and 7 - 8  y e a r  o l d s .  The l a c k  o f  an e f f e c t  o f  
e d u c a t i o n  on s i z e  s c o r e s  i n  e x p e r i m e n t  4 was t h o u g h t  t o  h a v e  
r e s u l t e d  f r o m  t h e  l e v e l  o f  d i f f i c u l t y  o f  t h e  p i c t u r e s ,  as 
s i z e  s c o r e s  were a ro u n d  c h a n c e  l e v e l  f o r  a l l  a g e s .  The l a c k  
o f  an e d u c a t i o n  e f f e c t  m i g h t  be a b a s e l i n e  e f f e c t ,  s i n c e  
most  s c o r e s  were a t  c han c e  l e v e l .  The h u t s  p i c t u r e s  
ap p e a re d  t o  be t o o  d i f f i c u l t  and t h e  r e a s o n s  f o r  t h i s  a p p e a r  
t o  be t h e  p o s i t i o n  o f  t h e  h o r i z o n  l i n e  and p o s s i b l y  t h e  
d r a w in g  o f  t h e  h o u s e s  t h e m s e l v e s .  The r o l e  o f  p i c t o r i a l  
c o n t e n t  i s  e v i d e n c e d  i n  t h e  i n c r e a s i n g  s i z e  s c o r e s  o f  
M a la w ia n  13 -14  y e a r  o l d s  f r o m  t h e  h u t s  p i c t u r e s  t h r o u g h  t h e  
f i g u r e s  p i c t u r e s  t o  t h e  L a c to g e n  t i n s  p h o t o g r a p h s .
T u r n i n g  t o  t h e  s p a t i a l  s c o r e s ,  t h e r e  a re  c o n s i s t e n t  
t r e n d s ,  w i t h  s c o r e s  i n c r e a s i n g  w i t h  age and s c h o o l i n g .
There  was a s l i g h t ,  b u t  n o t  s t a t i s t i c a l l y  s i g n i f i c a n t ,  
d e p r e s s i o n  o f  s p a t i a l  s c o r e s  i n  t h e  t h r e e  h u t s  s e r i e s  
d e p i c t i n g  l e s s  e l e v a t i o n  o f  t h e  r e a r g r o u n d  h u t ,  and a s l i g h t  
d e c r e a s e  i n  s p a t i a l  s c o r e s  f o r  t h e  7 - 8  and 13-14  y e a r  o l d s  
i n  t h e  t i n s  t a s k .
Taken t o g e t h e r ,  t h e  r e s u l t s  s u g g e s t  t h a t  s p a t i a l
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i n t e r p r e t a t i o n  o f  p i c t o r i a l  c o n t e n t  d e v e lo p s  b e f o r e  a c c u r a t e  
s i z e  e s t i m a t i o n .  T h i s  i s  t h e  r e v e r s e  o f  Jahoda and M c G u rk ’ s
(1 9 7 4 )  S c o t t i s h  s u b j e c t s  r e s p o n d i n g  to  b o t h  t h e  c o l o u r e d  
v e r s i o n  o f  t h e  t e s t  and t h e  b l a c k - a n d - w h i t e  v e r s i o n  o f  t h e  
t e s t  ( J a h o d a  and McGurk 1 9 7 5 ) ,  a l t h o u g h  t h e  d i f f e r e n c e  i n  
t h e  l a t t e r  case  i s  l e s s  m arked .  I n  t h e i r  c r o s s - c u l t u r a l  
s t u d y  u s i n g  t h e  c o l o u r e d  t e s t  ( J a h o d a  and McGurk- 1 9 7 4 b ) ,  
t h e  Hong Kong b o a t  c h i l d r e n  and t h e  o l d e r  ( a g e s  8 and 9 
y e a r s )  u rb a n  Hong Kong c h i l d r e n  had  more a c c u r a t e  s p a t i a l  
s c o r e s  t h a n  s i z e  s c o r e s .  A p o s s i b l e  r e a s o n  f o r  i n a c c u r a t e  
s i z e  e s t i m a t i o n  i s  t h a t  M a la w ia n  s u b j e c t s  m i g h t  n o t  have  
l e a r n e d  t o  i g n o r e  c u e s  f o r  t h e  f l a t n e s s  o f  t h e  p i c t u r e  p l a n e  
and t h a t  such cues  a r e  more s a l i e n t  f o r  s i z e  e s t i m a t i o n  t h a n  
f o r  s p a t i a l  i n t e r p r e t a t i o n .  T h i s  p o s s i b i l i t y  i s  e x p l o r e d  i n  
C h a p t e r  S i x .
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CHAPTER SIX
I n t r o d u c t i o n
I n  v i e w i n g  a p i c t u r e ,  t h e  o b s e r v e r  r e c e i v e s  c o n f l i c t i n g  
i n f o r m a t i o n  f r o m  t h e  cues  f o r  d e p t h  i n  t h e  s t a t i c  p i c t o r i a l  
p r e s e n t a t i o n  and t h e  cues  f o r  f l a t n e s s  o f  t h e  s u r f a c e  on 
w h ic h  t h e  p i c t u r e  i s  d raw n .  Young c h i l d r e n  must  l e a r n  t o  
i g n o r e  t h e  cues  f o r  f l a t n e s s  b e f o r e  b e i n g  a b l e  t o  i n t e r p r e t  
t h e  p i c t u r e  as a 3 - d i m e n s i o n a l  scene .
Yonas and Hagen (1 9 7 3 )  v a r i e d  t h e  i n f o r m a t i o n  f o r  
d i m e n s i o n a l i t y  o f  a scene  by u s i n g  3 - d i m e n s i o n a l  d i s p l a y s  
and 2 - d i m e n s i o n a l  p r o j e c t i o n s  o f  t h o s e  d i s p l a y s  and by  
v a r y i n g  head movement ,  t h e r e b y  m a n i p u l a t i n g  m o t i o n  p a r a l l a x .  
As t h e y  p o i n t e d  o u t ,  w i t h  a 2 - d i m e n s i o n a l  d i s p l a y ,  m o t i o n  
p a r a l l a x  p r o v i d e s  i n f o r m a t i o n  f o r  t h e  common d i s t a n c e  o f  a l l  
f o rm s  i n  a scene ,  because  a l l  t h e  p o i n t s  on t h e  p i c t u r e  
p l a n e  t r a n s l a t e  a c r o s s  t h e  r e t i n a  a t  an  i d e n t i c a l  r a t e .  I f  
m o t i o n  p a r a l l a x  i s  e l i m i n a t e d ,  t h i s  i n f o r m a t i o n  f o r  f l a t n e s s  
i s  rem oved .  F o u r  c o n d i t i o n s  were  c r e a t e d  i n  t h e i r  
e x p e r i m e n t ,  w i t h  i n c r e a s i n g  a v a i l a b i l i t y  o f  i n f o r m a t i o n  f o r  
f l a t n e s s ;  a 3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  p r e s e n t  c o n d i t i o n ,  
a 3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  a b s e n t  c o n d i t i o n ,  a 
2 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  a b s e n t  c o n d i t i o n ,  and a 
2 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  p r e s e n t  c o n d i t i o n .
I n  o r d e r  t o  a s sess  s e n s i t i v i t y  t o  d e p t h ,  t h e  s u b j e c t  
v ie w ed  two o b j e c t s ,  o r  p i c t u r e s  o f  o b j e c t s ,  l o c a t e d  a t
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d i f f e r e n t  d i s t a n c e s  and was asked  to  i n d i c a t e  t h e  l a r g e r  o f  
t h e  two .  I n  t h e  3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  p r e s e n t  
c o n d i t i o n ,  t h e  S v ie w e d  t h e  o b j e c t s  m o n o c u l a r l y  t h r o u g h  a 
s l i t ,  so t h a t  head movement  i n f o r m a t i o n  was a v a i l a b l e .  I n  
t h e  3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  a b s e n t  c o n d i t i o n ,  v i e w i n g  
was t h r o u g h  a s m a l l  h o l e ,  and o n l y  s t a t i c  cues  t o  d e p t h  were 
t h e r e f o r e  a v a i l a b l e .  I n  t h e  2 - d i m e n s i o n a l  c o n d i t i o n s ,  Ss 
v ie w e d  s l i d e s  o f  t h e  3 - d i m e n s i o n a l  d i s p l a y s  m o n o c u l a r l y ,  
w i t h  o r  w i t h o u t  head movement.  C o n f l i c t i n g  i n f o r m a t i o n  f o r  
d e p th  i s  g r e a t e s t  i n  t h e  2 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  
p r e s e n t  c o n d i t i o n  because  t h e r e  i s  b o t h  s t a t i c  and k i n e t i c  
i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e .  The s u b j e c t s  t e s t e d  were 
3 and U y e a r  o l d s ,  7 and 8 y e a r  o l d s  and a d u l t  A m e r ic a n s .  
Yonas and Hagen f o u n d  a g r e a t e r  d i f f e r e n c e  i n  p e r f o r m a n c e  o f  
c h i l d r e n  be tw een  t h e  2 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  p r e s e n t  
and t h e  3 - d i m e n s i o n a l  m o t i o n  a b s e n t  c o n d i t i o n s ,  t h a n  be tween  
p e r f o r m a n c e  o f  a d u l t s  i n  t h e  same two c o n d i t i o n s .  They 
a t t r i b u t e d  t h i s  d i f f e r e n c e  to  t h e  a d u l t s  h a v i n g  a c q u i r e d  a 
s t r a t e g y  o f  i g n o r i n g  t h e  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e .
The Yonas and Hagen e x p e r i m e n t  was r e p l i c a t e d  on 
M a la w ia n  s u b j e c t s  f r o m  t h e  same age g r o u p s  i n  o r d e r  t o  
a s s e s s  w h e t h e r  t h e  s t r a t e g y  o f  i g n o r i n g  t h e  i n f o r m a t i o n  f o r  
t h e  p i c t u r e  p l a n e  a l s o  d e v e l o p s  i n  M a la w ia n s .  I f  t h i s  
s t r a t e g y  does n o t  d e v e lo p  as e a r l y ,  i t  w o u ld  e x p l a i n  t h e  
d e p r e s s i o n  o f  s i z e  s c o r e s  fo u n d  i n  t h e  p r e v i o u s  e x p e r i m e n t s .  
The in d e p e n d e n c e  o f  s i z e  and s p a t i a l  a c c u r a c y  e x h i b i t e d  by  
M a la w ia n s  i n  e x p e r i m e n t s  4 - 8  i s  c o n s i s t e n t  w i t h  t h e
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e m p i r i c a l  e v i d e n c e  p r e s e n t e d  i n  C h a p t e r  Th ree  i n d i c a t i n g  
t h a t  e s t i m a t i o n s  o f  s i z e  and d i s t a n c e  i n  p h o t o g r a p h s  a re  
made i n d e p e n d e n t l y .  I t  a p p e a r s  t h a t ,  i n  o r d e r  f o r  s i z e  to  
be a c c u r a t e l y  s c a l e d  i n  a p h o t o g r a p h ,  i t  must be r e c o g n i s e d  
t h a t  t h e  p h o t o g r a p h  r e p r e s e n t s  a t h r e e - d i m e n s i o n a l  scene .
I n  o r d e r  f o r  such r e c o g n i t i o n  to  o c c u r ,  i n f o r m a t i o n  f o r  t h e  
2 - d i m e n s i o n a l i t y  o f  t h e  p i c t u r e  p l a n e  must be i g n o r e d  and 
i n f o r m a t i o n  f o r  3 - d i m e n s i o n a l i t y  a t t e n d e d  t o .  The abse nce  
o f  such  a s t r a t e g y  w o u ld  be e x p e c te d  t o  r e d u c e  t h e  a c c u r a c y  
o f  s i z e  ju d g e m e n ts  and h e l p  t o  e x p l a i n  t h e  r a t h e r  lo w  s i z e  
s c o r e s  found  i n  t h e  p r e v i o u s  e x p e r i m e n t s .  By m ak ing  
c o m p a r i s o n s  o f  s i z e  ju d g e m e n ts  o f  t h r e e - d i m e n s i o n a l  d i s p l a y s  
b o t h  w i t h  and w i t h o u t  head movement,  i t  i s  a l s o  p o s s i b l e  to  
a s s e s s  w h e t h e r  k i n e t i c  i n f o r m a t i o n  i s  n e c e s s a r y  f o r  a c c u r a t e  
s i z e  ju d g e m e n t s .
Sub j e c t s
The re  were 120 s u b j e c t s ,  40 i n  each o f  t h r e e  age 
g r o u p s :  3 and 4 y e a r  o l d s  f r o m  t h e  U n i v e r s i t y  N u r s e r y  
S c h o o l ,  t h e  Zomba Town C o u n c i l  P la y  Group and t h e  Zoraba P l a y  
G ro u p ;  7 and 8 y e a r  o l d s  f r o m  Mponda P r im a r y  S c h o o l  i n  
Zomba; and s t u d e n t s  t a k i n g  f i r s t  y e a r  B i o l o g y  a t  C h a n c e l l o r  
C o l l e g e .  W i t h i n  each age g r o u p ,  Ss were m atched  as f a r  as  
p o s s i b l e  f o r  sex and ra n d o m ly  a s s i g n e d  t o  each  o f  t h e  f o u r  
c o n d i t i o n s .
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A p p a r a tu s
An a l l e y  was c o n s t r u c t e d  o f  h a r d b o a r d ,  1 .83m lo n g  by  
.76m w id e  by  0 . 6 l r a  h i g h .  I t  was made i n  two s e c t i o n s ,  each 
0.91m l o n g  and 0 .76m  w id e  and w i t h  h i n g e d  w a l l s  so t h a t  i t  
f o l d e d  a l m o s t  f l a t  f o r  t r a n s p o r t a t i o n .  The two end s e c t i o n s  
were b o l t e d  i n t o  p l a c e  and t h e  two h a l v e s  t h e n  hooked  
t o g e t h e r  f o r  u s e .  The i n s i d e  o f  t h e  a l l e y  was p a i n t e d  f l a t  
w h i t e  and was r a n d o m ly  t e x t u r e d  w i t h  b l a c k  s p l o t c h e s  u s i n g  a 
p a p e r  t o w e l  d i p p e d  i n  f l a t  b l a c k  p a i n t .  A t  one end o f  t h e  
a l l e y  a s l i t  5 .1cm  by  15 .2cm was c u t  o u t  o f  t h e  h a r d b o a r d ,  
t h e  c e n t r e  o f  t h e  s l i t  b e i n g  15.2cm f r o m  t h e  f l o o r  o f  t h e  
a l l e y ,  and a h o l e  1.6mm i n  d i a m e t e r  was made i n  t h e  c e n t r e  
o f  t h e  5 .1  X , 1 5 . 2cm p i e c e  o f  h a r d b o a r d  e x t r a c t e d  f r o m  t h e  
s l i t .  F o r  t h e  m o t i o n  p a r a l l a x  a b s e n t  c o n d i t i o n ,  t h e  5 .1  x 
15.2cm p i e c e  o f  h a r d b o a r d  was r e p o s i t i o n e d  and i t  was 
c o v e r e d  ( e x c e p t  f o r  t h e  h o l e )  w i t h  a p i e c e  o f  w h i t e  c a r d  t o  
e n s u re  t h a t  t h e  d i s p l a y  was n o t  v i s i b l e  t h r o u g h  any gaps ,  
b u t  o n l y  t h r o u g h  t h e  s m a l l  h o l e .
T h re e  s q u a re s  and t h r e e  e q u i l a t e r a l  t r i a n g l e s  were  used  
f o r  r e l a t i v e  s i z e  ju d g e m e n t s .  The o b j e c t s  were  a l l  c u t  f r o m  
5 .1cm  t h i c k  wood and were 1 6 . 5cm, 21 .6cm  and 25 .1cm  on a 
s i d e .  A l l  were  p a i n t e d  f l a t  b l a c k .  The d i s p l a y s  used i n  
t h e  3 - d i m e n s i o n a l  c o n d i t i o n  were p h o to g r a p h e d  f r o m  S ’ s 
s t a t i o n  p o i n t  and s l i d e s  o f  t h e  d i s p l a y s  were back  p r o j e c t e d  
o n to  a s h e e t  o f  t r a c i n g  p a p e r  w h ic h  f i t t e d  be tw e en  t h e  two 
s e c t i o n s  o f  t h e  a l l e y  and was t h e r e f o r e  91 .4cm  f ro m  t h e  
s u b j e c t ’ s eye.  A Kodak C a r o u s e l  s l i d e  p r o j e c t o r  was p l a c e d
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so t h a t  t h e  r e t i n a l  im a g e s  o f  t h e  o b j e c t s  p r o j e c t e d  on t h e  
s c r e e n  matched  t h o s e  p r o j e c t e d  f r o m  t h e  a c t u a l  o b j e c t s .
S t  i m u l i
I n  t h e  t h r e e - d i m e n s i o n a l  c o n d i t i o n ,  t h e  t e s t  s t i m u l i  
c o n s i s t e d  o f  16 d i s p l a y s  t h a t  were v ie w e d  d i r e c t l y ,  and i n  
t h e  t w o - d i m e n s i o n a l  c o n d i t i o n  16 t r a n s p a r e n c i e s  o f  t h e s e  
d i s p l a y s  were p r o j e c t e d .  The re  was a l s o  a s e t  o f  t r a i n i n g  
d i s p l a y s  f o r  each o f  t h e  two c o n d i t i o n s .  The t r a i n i n g  
d i s p l a y s  f o r  t h e  3 - d i m e n s i o n a l  c o n d i t i o n  c o n s i s t e d  o f  8 
d i s p l a y s  i n  w h ic h  two o b j e c t s  C two t r i a n g l e s  o r  two s q u a re s )  
were p l a c e d  on t h e  f l o o r  o f  t h e  a l l e y  94cm f r o m  S 's  s t a t i o n  
t ,  and 8 d i s p l a y s  i n  w h ic h  t h e  l a r g e r  o b j e c t  was p l a c e d  
a t  91 .4cm  and t h e  s m a l l e r  one a t  120 .7cm f r o m  S ' s  s t a t i o n  
p o i n t .  The 16.5cm o b j e c t  was p a i r e d  w i t h  t h e  21 .6cm  o b j e c t  
i b  h a l f  t h e  d i s p l a y s  and w i t h  t h e  25 .1cm  o b j e c t  i n  t h e  o t h e r  
h a l f .  The l a r g e r  o b j e c t  was on t h e  r i g h t  i n  h a l f  t h e  t r i a l s  
and on t h e  l e f t  i n  t h e  o t h e r  h a l f .  Because o f  d i f f i c u l t i e s  
W i th  p r o c e s s i n g ,  o n l y  9 o f  t h e  t r a i n i n g  p h o t o g r a p h s  were 
s u i t a b l e  f o r  u s e ,  b u t  t h i s  i n  p r a c t i c e  p r o v e d  t o  be 
s u f f i c i e n t .
The t e s t  d i s p l a y s  d i f f e r e d  f r o m  t h e  t r a i n i n g  d i s p l a y s  
i n  t h a t  t h e  l a r g e r  o b j e c t  was p o s i t i o n e d  so a s  t o  s u b te n d  a 
v i a u a l  a n g le  e q u a l  t o  o r  s m a l l e r  t h a n  t h a t  s u b te n d e d  by  t h e  
s m a l l e r  O b j e c t :  t h i s  was done  b y  p l a c i n g  t h e  16.5cm o b j e c t  
a t  91 .4cm  and e i t h e r  t h e  2 1 . 6  i n c h  o b j e c t  a t  120 .7cm o r  t h e  
25 .1cm  O b j e c t  a t  1 .42m. I n  4 o f  t h e  r e m a i n i n g  8 t e s t
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Figure 15. Examples o f  arrangements o f objects in  experiment 9<
$
v is u a l angle arrangement.
« »
100^ v is u a l angle arrangement.
4,
80^ v i s ual angle arrangement.
à
70^ v is u a l angle arrangement?
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t r i a l s ,  t h e  l a r g e r  o b j e c t  was p o s i t i o n e d  so a s  t o  s u b t e n d  
80% o f  t h e  v i s u a l  a n g l e  o f  t h e  s m a l l  o b j e c t  a t  9 1 . 4 c m ,  and 
t h i s  was a c h i e v e d  b y  p l a c i n g  t h e  2 5 .1 c m  o b j e c t  a t  1 .6 8 m .  I n  
t h e  r e m a i n i n g  4 t e s t  t r i a l s ,  t h e  2 1 .6 c m  o b j e c t  was p l a c e d  a t  
1 .68m ,  and i t  t h e n  s u b t e n d e d  a v i s u a l  a n g l e  o f  70% o f  t h e  
s m a l l  o b j e c t  a t  9 1 . 4 c m .  T h e r e  were t h u s  8 t e s t  t r i a l s  i n  
w h i c h  t h e  v i s u a l  a n g l e s  s u b t e n d e d  b y  t h e  two o b j e c t s  w e re  
e q u a l ,  a n o t h e r  f o u r  i n  w h i c h  t h e  v i s u a l  a n g l e  s u b t e n d e d  b y  
t h e  l a r g e r  o b j e c t  was 80% t h a t  s u b t e n d e d  b y  t h e  s m a l l e r  
o b j e c t  and f o u r  i n  w h i c h  t h e  v i s u a l  a n g l e  s u b t e n d e d  b y  t h e  
l a r g e r  o b j e c t  was 70% t h a t  s u b t e n d e d  b y  t h e  s m a l l e r  o b j e c t .  
E x a m p le s  o f  t h e  p h o t o g r a p h s  a r e  shown i n  f i g u r e  15 .
P r o c  e d u re
S u b j e c t s  w e re  s e t  a t  e a s e  and t o l d  t h a t  t h e y  w o u ld  be 
a s k e d  to  l o o k  a t  some t h i n g s  and t o  show w h i c h  was t h e  b i g  
o n e .  They we re  s e a t e d  a t  t h e  end o f  t h e  v i e w i n g  b o x ,  and 
t h o s e  i n  t h e  m o t i o n  p a r a l l a x  p r e s e n t  c o n d i t i o n s  had  an  
e y e p a t c h  f i t t e d  so a s  t o  e n s u r e  m o n o c u l a r  v i e w i n g .  M o t i o n  
p a r a l l a x  was r e s t r i c t e d  when v i e w i n g  t h r o u g h  t h e  s m a l l  h o l e  
and made p o s s i b l e  when v i e w i n g  t h r o u g h  t h e  s l i t .  The 
s u b j e c t  was t h e n  a s k e d  t o  l o o k  i n s i d e  t h e  box  a t  t h e  f i r s t  
t r a i n i n g  d i s p l a y ,  and t o  say w h i c h  o f  t h e  t h i n g s  was t h e  b i g  
o n e .  C h i l d r e n  w e re  a s k e d  t o  i n d i c a t e  w i t h  t h e i r  h a n d s ,  b u t  
a d u l t s  r e s p o n d e d  v e r b a l l y  i f  t h e y  so w i s h e d .  T h r o u g h o u t  
t r a i n i n g ,  t h e  o b j e c t s  w e re  e i t h e r  e q u a l l y  d i s t a n t  f r o m  S, o r  
t h e  l a r g e r  o b j e c t  was n e a r e r  t h a n  t h e  s m a l l e r  on e .  A f t e r
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r e s p o n d i n g ,  Ss w e re  e i t h e r  t o l d  t h e y  w e re  c o r r e c t  o r  were  
c o r r e c t e d  and a s k e d  t o  l o o k  a g a i n  c a r e f u l l y  i f  t h e y  we re  
w r o n g .  T r a i n i n g  was c o n t i n u e d  t o  a c r i t e r i o n  o f  f i v e  
c o n s e c u t i v e  c o r r e c t  r e s p o n s e s .  Upon r e a c h i n g  c r i t e r i o n ,  t h e  
s u b j e c t  was t o l d  t h a t  ( s ) h e  had  done v e r y  w e l l  and t h a t  
( s ) h e  w o u ld  no l o n g e r  be  t o l d  o f  t h e  c o r r e c t n e s s  o f  h i s ( h e r )  
r e s p o n s e ,  b u t  t h a t  ( s ) h e  m u s t  go on l o o k i n g  c a r e f u l l y  a t  t h e  
o b j e c t s  and i n d i c a t i n g  t h e  b i g  o n e .  I f  a s u b j e c t  s a i d  t h a t  
t h e  two o b j e c t s  w e re  t h e  same s i z e  d u r i n g  t e s t i n g ,  ( s ) h e  was 
a s k e d  t o  g u e s s  w h i c h  was t h e  l a r g e r .
T e s t i n g  was c a r r i e d  o u t  b y  t h e  a u t h o r  and  a m a le  
t e a c h i n g  a s s i s t a n t  f r o m  C h a n c e l l o r  C o l l e g e .  The  a d u l t s  w e re  
t e s t e d  i n  E n g l i s h  and t h e  c h i l d r e n  i n  t h e i r  v e r n a c u l a r  
l a n g u a g e .
R e s u l t s
The  num be r  o f  t r i a l s  on  w h i c h  t h e  p h y s i c a l l y  l a r g e r  
o b j e c t  was c h o s e n  was c o u n t e d  and t r a n s f o r m e d  i n t o  mean 
p e r c e n t a g e s  c o r r e c t .  The se  d a t a  a r e  p r e s e n t e d  i n  T a b le  6 . 1 .
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T a b le  6 .1
Mean p e r c e n t a g e s  c o r r e c t  c h o i c e s  o f  t h e  p h y s i c a l l y  l a r g e r  
o b j e c t  f o r  f o u r  c o n d i t i o n s  and  t h r e e  age  g r o u p s .
3 and 4 y e a r s 7 and 8 y e a r s A d u l t s
100% 80% 70% 100% 80% 70% 100% 80% 70%
2D MP 65 15 10 7 8 . 8 17 .5 12 .5 95 6 7 .5 3 2 . 5
2D 75 45 2 7 . 5 8 2 . 5 3 2 . 5 20 96 75 3 2 . 5
3D 7 2 .5 5 2 . 5 12 .5 95 7 2 . 5 17 .5 99 88 15
3D MP 9 1 . 3 8 1 . 3 65 95 9 7 . 5 96 96 95 98
S i n c e  t h e  r e s p o n s e  m e a s u r e m e n ts  f o r  a n a l y s i s  a r e  
p r o p o r t i o n s ,  t h e  a s s u m p t i o n s  o f  an  a n a l y s i s  o f  v a r i a n c e ,  
n a m e ly  n o r m a l i t y  and h o m o g e n e i t y  o f  e r r o r  v a r i a n c e ,  a r e  n o t  
s t r i c t l y  s a t i s f i e d .  H o w e v e r ,  t h e  ANOVA t e c h n i q u e  i s  q u i t e  
r o b u s t  a g a i n s t  d e p a r t u r e s  f r o m  n o r m a l i t y  and two p r e l i m i n a r y  
a n a l y s e s  o f  v a r i a n c e  were  c o m p u t e d ,  one u s i n g  t h e  r a w  
p r o p o r t i o n s  and t h e  s e c o n d  u s i n g  a v a r i a n c e  s t a b i l i z i n g  
a r c s i n e  t r a n s f o r m a t i o n  o f  t h e  d a t a .  Such  a t r a n s f o r m a t i o n  
i s  a l s o  l i k e l y  t o  n o r m a l i z e  t h e  d a t a .
S u b j e c t s  f a l l i n g  w i t h i n  each  age ,  m o t i o n  p a r a l l a x  and
d i m e n s i o n  t r e a t m e n t  c o n d i t i o n  were  t e s t e d  a t  ea c h  o f  t h r e e
a n g l e s .  T a b l e  6 . 2  shows t h e  4 - w a y  a n a l y s i s  f o r  t h e
t r a n s f o r m e d  d a t a  w i t h  a n g l e  as  a s p l i t - p l o t  v a r i a b l e .  The
i n t e r p r e t a t i o n s  w h i c h  a r e  g i v e n  b e l o w  f r o m  t h i s  t a b l e  a r e
c o n s i s t e n t  w i t h  t h o s e  f r o m  a s i m i l a r  t a b l e  u s i n g  t h e
u n t r a n s f o r m e d  d a t a ,  and a r e  a l s o  q u i t e  e v i d e n t  f r o m  T a b le  
6 . 1 .
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T h e re  w e re  f i v e  s i g n i f i c a n t  2 - w a y  i n t e r a c t i o n s .  ( 1 )  The 
i n t e r a c t i o n  b e tw e e n  d i m e n s i o n  and  m o t i o n  p a r a l l a x  was h i g h l y  
s i g n i f i c a n t  ( F = 3 8 . 3 9 ,  d f = 1 , 1 0 8  p < 0 . 0 0 1 )  and r e s u l t e d  f r o m  a 
t e n d e n c y  f o r  m o t i o n  p a r a l l a x  t o  i m p r o v e  j u d g e m e n t s  o f  
3 - d i m e n s i o n a l  d i s p l a y s  b u t  t o  r e d u c e  t h e  a c c u r a c y  o f  
j u d g e m e n t s  o f  p h o t o g r a p h s .  ( 2 )  The  i n t e r a c t i o n  b e tw e e n  
d i m e n s i o n  and age  was l e s s  m a rk e d  ( F = 3 . 4 l ,  d f = 2 , 1 0 8  p < 0 . 0 5 )  
and r e s u l t e d  f r o m  c h i l d r e n  p e r f o r m i n g  r e l a t i v e l y  l e s s  w e l l  
t h a n  a d u l t s  i n  r e s p o n s e  t o  2 - d i m e n s i o n a l  d i s p l a y s .  ( 3 )  The  
i n t e r a c t i o n  b e t w e e n  m o t i o n  p a r a l l a x  and a n g l e  (F  = 2 1 . 3 9 ,  
d f  = 2 , 2 l 6 ,  p ( O . O O I )  was d ue  t o  a r e l a t i v e l y  g r e a t e r  
im p r o v e m e n t  f r o m  t h e  7 0% v i s u a l  a n g l e  a r r a n g e m e n t  t h r o u g h  
t h e  100% a r r a n g e m e n t  when t h e r e  was no m o t i o n  p a r a l l a x  t h a n  
when m o t i o n  p a r a l l a x  was a l l o w e d ;  t h i s  i n  t u r n  r e s u l t e d  f r o m  
t h e  l o w  s c o r e s  o f  a d u l t s  as  w e l l  as  c h i l d r e n  w i t h  t h e  70% 
a r r a n g e m e n t  i n  t h e  3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  a b s e n t  
c o n d i t i o n .  ( 4 )  The i n t e r a c t i o n  b e tw e e n  d i m e n s i o n  and a n g l e  
was l e s s  m arked  ( F = 1 6 . 5 0 ,  d f = 2 , 2 l 6 ,  p < 0 . 0 5 )  and r e s u l t e d  
f r o m  a g r e a t e r  i n c r e a s e  i n  s c o r e s  w i t h  t h e  2 - d i m e n s i o n a l  
t h a n  w i t h  t h e  3 - d i m e n s i o n a l  d i s p l a y s  w i t h  i n c r e a s e  i n  t h e  
a n g l e  s u b t e n d e d  b y  t h e  more d i s t a n t  o b j e c t .  ( 5 )  F i n a l l y ,  
t h e r e  was an  i n t e r a c t i o n  b e t w e e n  a n g l e  and age  (F  = 2 . 7 4 ,  
d f  = 4 , 1 0 8 ,  p < 0 . 0 5 ) ,  w h i c h  was due  to  t h e  a d u l t s '  r a t h e r  
s u r p r i s i n g l y  l o w  s c o r e s  f o r  t h e  7 0% v i s u a l  a n g l e  a r r a n g e m e n t  
u n d e r  t h e  3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  a b s e n t  c o n d i t i o n .
T h e r e  we re  a l s o  h i g h l y  s i g n i f i c a n t  m a in  e f f e c t s  f o r  a g e  
( F = 1 6 . 4 5 ,  d f = 2 , 1 0 8 ,  p < 0 . 0 0 1 ) ,  d i m e n s i o n  ( F = 5 6 . 4 4 ,  d f = 1 , 1 0 8 ,
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p < 0 . 0 0 1 ) ,  and m o t i o n  p a r a l l a x  ( F = 1 0 . 1 2 ,  d f = 1 , 1 0 8 ,  p < 0 . 0 0 1 ) ,  
b u t  t h e s e  m us t  be  c o n s i d e r e d  c a r e f u l l y  i n  t h e  l i g h t  o f  t h e  
i n t e r a c t i o n s .
Duncan M u l t i p l e  Range t e s t s  ( p < 0 . 0 5 )  showed t h a t  ( 1 )  
t h e r e  were  s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  t h e  means f o r  t h e  
a d u l t s  and t h e  c h i l d r e n  b u t  t h a t  t h e  d i f f e r e n c e s  b e tw e e n  t h e  
tw o  g r o u p s  o f  c h i l d r e n  j u s t  f a i l e d  t o  r e a c h  s i g n i f i c a n c e ,  
and t h a t  ( 2 )  t h e r e  were  s i g n i f i c a n t  d i f f e r e n c e s  b e tw e e n  t h e  
means o f  ea c h  o f  t h e  v i s u a l  a n g l e s .
Two i n t e r a c t i o n s  w e re  t h e n  c o n s i d e r e d  i n  more  d e t a i l ,  
and a l t h o u g h  t h e  a b o v e  r e s u l t s  o f  p r e l i m i n a r y  t e s t s  seem 
v e r y  w e l l  f o u n d e d ,  s u b s e q u e n t  t e s t s  w e re  p e r f o r m e d  u s i n g  - 
n o n - p a r a m e t r i c  t e c h n i q u e s ,  t h u s  a l l a y i n g  any c o n c e r n  a b o u t  
n o n - n o r m a l i t y .
The  d i m e n s i o n  x m o t i o n  p a r a l l a x  i n t e r a c t i o n  was 
i n v e s t i g a t e d  b y  l o o k i n g  a t  e a c h  age l e v e l  and each  v i s u a l  
a n g l e  a r r a n g e m e n t .  W i l c o x o n  r a n k  sum t e s t s  w e re  u s e d  t o  
com pare  j u d g e m e n t s  made u n d e r  t h e  m o t i o n  p a r a l l a x  p r e s e n t  
c o n d i t i o n s  w i t h  t h o s e  made u n d e r  t h e  m o t i o n  p a r a l l a x  a b s e n t  
c o n d i t i o n s .  J u d g e m e n t s  made w i t h  t h e  3 - d i m e n s i o n a l  d i s p l a y s  
w i l l  be  c o n s i d e r e d  f i r s t .  The  a d d i t i o n  o f  m o t i o n  p a r a l l a x  
s i g n i f i c a n t l y  im p r o v e d  s c o r e s  u n d e r  a l l  t h r e e  v i s u a l  a n g l e s  
f o r  t h e  y o u n g e s t  g r o u p  (W<78, p < 0 . 0 5 ,  1- t a i l e d )  and u n d e r  
t h e  7 0% ( W = 5 6 .5 )  and 80% (W = 6 1 .0 )  v i s u a l  a n g l e s  f o r  t h e  7 
and  8 y e a r  o l d s ,  b u t  o n l y  u n d e r  t h e  70% (W = 5 5 .5 )  v i s u a l  
a n g l e  f o r  a d u l t s .  The e f f e c t  o f  m o t i o n  p a r a l l a x  t h u s  
r e d u c e s  w i t h  age when j u d g e m e n t s  o f  3 - d i m e n s i o n a l  d i s p l a y s
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a r e  b e i n g  made .  T u r n i n g  t o  j u d g e m e n t s  made w i t h  t h e
2 - d i m e n s i o n a l  d i s p l a y s ,  i t  was f o u n d  t h a t  m o t i o n  p a r a l l a x
d oe s  n o t  c o n t r o l  s u b j e c t s '  r e s p o n s e s  t o  t h e  same d e g r e e .  A
c o m p a r i s o n  o f  s c o r e s  f o r  t h e  m o t i o n  p a r a l l a x  p r e s e n t  and  
a b s e n t  c o n d i t i o n s  r e v e a l e d  no s i g n i f i c a n t  d i f f e r e n c e s  e x c e p t  
f o r  t h e  y o u n g e s t  g r o u p  w i t h  t h e  80% v i s u a l  a n g l e  (W=82,  
p < 0 . 0 5 ,  1 - t a i l e d ) .  H o w e v e r ,  i t  s h o u l d  be  n o t e d  t h a t  
p e r c e n t a g e s  o f  c o r r e c t  c h o i c e s  t o  p h o t o g r a p h s  we re  
c o n s i s t e n t l y  l o w e r  when m o t i o n  p a r a l l a x  was a l l o w e d  t h a n  
when i t  was n o t .
The  i n t e r a c t i o n  b e tw e e n  a g e  and d i m e n s i o n  was a l s o  
c o n s i d e r e d  i n  more  d e t a i l .  W i l c o x o n  t e s t s  w e re  c o m p u te d  a t
ea c h  age l e v e l  and f o r  e a c h  v i s u a l  a n g l e .  F o r  c h i l d r e n ,
3 - d i m e n s i o n a l  s c o r e s  w e re  s i g n i f i c a n t l y  h i g h e r  t h a n
2 - d i m e n s i o n a l  s c o r e s  ( W . 138 ,  p < 0 . 0 5 ,  1- t a i l e d )  f o r  a l l  
v i s u a l  a n g l e  a r r a n g e m e n t s .  F o r  a d u l t s ,  t h e r e  was no 
s i g n i f i c a n t  d i f f e r e n c e  w i t h  t h e  100% v i s u a l  a n g l e  
a r r a n g e m e n t  ( W = l8 9 ,  p < 0 . 0 5 ,  1 - t a i l e d )  b u t  s i g n i f i c a n t  
d i f f e r e n c e s  w i t h  t h e  80% ( W = 1 2 6 .5 )  and 70% (W=137)  v i s u a l  
a n g l e  a r r a n g e m e n t s .
The  m a in  e f f e c t s  o f  t h e  a n a l y s i s ,  w h i c h  w e re  f o r  a g e ,  
d i m e n s i o n  and m o t i o n  p a r a l l a x ,  can  now be  c o n s i d e r e d .  The  
e f f e c t  f o r  d i m e n s i o n  i s  c l e a r ,  w i t h  3 - d i m e n s i o n a l  s c o r e s ,  
n o t  s u r p r i s i n g l y ,  b e i n g  b e t t e r  t h a n  2 - d i m e n s i o n a l  s c o r e s .
The e f f e c t  o f  m o t i o n  p a r a l l a x  h a s  a l r e a d y  bee n  c o n s i d e r e d  i n  
t e r m s  o f  i t s  i n t e r a c t i o n  w i t h  d i m e n s i o n .  The e f f e c t  o f  age  
show s  up i n  t h e  h i g h e r  means f o r  a d u l t s  as  c o m p a re d  w i t h  t h e
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tw o  g r o u p s  o f  c h i l d r e n ,  i n d i c a t e d  by  t h e  m u l t i p l e  r a n g e  t e s t  
r e p o r t e d  a b o v e ,  and h a s  b ee n  c o n s i d e r e d  i n  t e rm s  o f  i t s  
i n t e r a c t i o n  w i t h  d i m e n s i o n  and  a n g l e .
A l t h o u g h  p e r c e n t a g e s  o f  c o r r e c t  c h o i c e s  w e re  l o w e r  f o r  
t h e  2 - d i m e n s i o n a l  d i s p l a y s  when m o t i o n  p a r a l l a x  was a l l o w e d  
t h a n  when i t  was n o t ,  t h e  d i f f e r e n c e s  b e t w e e n  t h e  two 
c o n d i t i o n s  was n o t  s i g n i f i c a n t  i n  any  age g r o u p  ( z < 1 . 6 4  by 
Mann W h i t n e y  U t e s t ) .  M o t i o n  p a r a l l a x  d i d  n o t  t h e r e f o r e  b y  
i t s e l f  c o n t r o l  c h o i c e s  made i n  r e s p o n s e  t o  p h o t o g r a p h s .  
L i k e w i s e ,  t h e r e  were  a l s o  no s i g n i f i c a n t  d i f f e r e n c e s  b e t w e e n  
p e r c e n t a g e s  o f  c o r r e c t  c h o i c e s  u n d e r  t h e  2 - d i m e n s i o n a l  and
3 - d i m e n s i o n a l  c o n d i t i o n s  w i t h o u t  m o t i o n  p a r a l l a x ,  i n d i c a t i n g  
t h a t  t h e  a d d i t i o n  o f  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  d i d  
n o t  b y  i t s e l f  r e d u c e  t h e  p e r c e n t a g e  o f  c o r r e c t  c h o i c e s .
The  h y p o t h e s i s  t h a t  a d d i t i o n  o f  i n f o r m a t i o n  f o r  t h e  
p i c t u r e  p l a n e  d e p r e s s e s  c h i l d r e n ' s  s c o r e s  t o  a g r e a t e r  
e x t e n t  t h a n  t h o s e  o f  a d u l t s  was t e s t e d .  J u d g e m e n t s  made 
u n d e r  t h e  3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  a b s e n t  c o n d i t i o n  
we re  c o m p a re d  w i t h  j u d g e m e n t s  made u n d e r  t h e  2 - d i m e n s i o n a l  
m o t i o n  p a r a l l a x  p r e s e n t  c o n d i t i o n  f o r  ea c h  v i s u a l  a n g l e  
a r r a n g e m e n t  i n  t u r n .  C h i l d r e n ' s  s c o r e s  w e re  s i g n i f i c a n t l y  
d e p r e s s e d  b y  a d d i t i o n  o f  i n f o r m a t i o n  f o r  t h e
2 - d i m e n s i o n a l i t y  o f  t h e  p i c t u r e  u n d e r  a l l  t h r e e  v i s u a l  
a n g l e s  (U 4 8 3 ,  p < 0 . 0 5 ,  1- t a i l e d  t e s t )  b u t  a d u l t s '  s c o r e s  we re  
o n l y  d e p r e s s e d  u n d e r  t h e  70% v i s u a l  a n g l e  a r r a n g e m e n t  
( p < 0 . 0 5 ) .  The h y p o t h e s i s  r e c e i v e s  s u p p o r t  f r o m  t h i s  
a n a l y s i s  and i t  c a n  be c o n c l u d e d  t h a t  i n f o r m a t i o n  f o r  t h e
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p i c t u r e  p l a n e  r e d u c e s  t h e  a c c u r a c y  o f  c h i l d r e n ' s  s i z e  
ju d g e m e n ts  t o  a g r e a t e r  e x t e n t  t h a n  th o s e  o f  a d u l t s .
D i s c u s s  io n
When t h e  r e s u l t s  p r e s e n t e d  h e r e  f o r  M a la w ia n  s u b j e c t s  
a re  compared w i t h  t h o s e  o b t a i n e d  f o r  A m e r ic a n  s u b j e c t s  by  
Yonas and Hagen ( s e e  A p p e n d ix  D ) ,  i t  i s  seen t h a t  t h e  
p e r c e n t a g e  o f  c o r r e c t  r e s p o n s e s  made by t h e  A m e r ic a n  
s u b j e c t s  i s  h i g h e r  t h a n  t h a t  made by M a la w ia n s ,  a l b e i t  i n  
some ca s e s  o n l y  m a r g i n a l l y .  Such a d i f f e r e n c e  c o u l d  be a 
r e s u l t  o f  a t r u e  d i f f e r e n c e  be tween s a m p le s ,  o r  i t  c o u l d  be 
an i n d i c a t i o n  o f  g r e a t e r  d i f f i c u l t y  f a c e d  by M a la w ia n s  i n  
t h i s  t e s t i n g  s i t u a t i o n .  Yonas and Hagen make no  r e f e r e n c e  
t o  any t e s t i n g  p r o b le m s ,  and one t h e r e f o r e  assumes t h a t  t h e y  
had none.  T e s t i n g  t h e  M a la w ia n  3 and 4 y e a r  o l d s  was a t  
t im e s  p r o b l e m a t i c ;  some o f  t h e  c h i l d r e n  a p p e a re d  t o  be 
u n a b le  to  o r i e n t a t e  t h e m s e lv e s  i n  r e l a t i o n  t o  t h e  d i s p l a y  
and t r i e d  t o  p o i n t  i n t o  t h e  box  i n  t h e  m o t i o n  p a r a l l a x  
a b s e n t  c o n d i t i o n s .  Some c h i l d r e n  were f r i g h t e n e d  by  t h e  
e y e p a t c h .  However,  by t h e  end o f  t r a i n i n g ,  t h e y  a d j u s t e d  t o  
t h e  demands o f  t h e  s i t u a t i o n ,  and any  c h i l d  who was t o o  
f r i g h t e n e d  o r  u n r e s p o n s i v e  was n o t  t e s t e d .  The f a c t  t h a t  7 
and 8 y e a r  o l d s  and a d u l t s  p e r f o rm e d  on a l e v e l  c o m p a ra b le  
w i t h  t h e  A m e r ic a n s  f o r  t h e  3D m o t i o n  p a r a l l a x  p r e s e n t  
c o n d i t i o n ,  t a k e n  t o g e t h e r  w i t h  t h e  c a r e  used i n  t r a i n i n g ,  
s u g g e s t  t h a t  t h e  r e s u l t s  can be c o n s i d e r e d  as a t r u e  
r e f l e c t i o n  o f  t h e  s u b j e c t s '  a b i l t i y  t o  j u d g e  s i z e  u n d e r
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the se  c o n d i t i o n s .
The r e s u l t s  s u p p o r t  t h e  h y p o t h e s i s  t h a t  c o n f l i c t i n g  
i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  re d u c e s  t h e  t e n d e n c y  f o r  
c h i l d r e n  t o  p e r c e i v e  d e p t h  i n  t h e  p i c t u r e s ^  C h i l d r e n  gave 
f e w e r  c o r r e c t  r e s p o n s e s  i n  t h e  2 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  
a b s e n t  c o n d i t i o n  t h a n  i n  t h e  3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  
a b s e n t  c o n d i t i o n .  T h e i r  a c c u r a c y  was a l s o  re d u c e d  t o  a 
g r e a t e r  e x t e n t  t h a n  a d u l t s '  by t h e  a d d i t i o n  o f  i n f o r m a t i o n  
f o r  t h e  t w o - d i m e n s i o n a l i t y  o f  t h e  p i c t u r e .  A d u l t s  a p p e a r  t o  
have l e a r n e d  t h e  s t r a t e g y  o f  i g n o r i n g  t h e  i n f o r m a t i o n  f o r  
t h e  p i c t u r e  p l a n e ,  how e v e r ,  t h e  s t r a t e g y  b r e a k s  down when 
t h e  s t a t i c  d e p th  i n f o r m a t i o n  i s  weak, as i n  t h e  70% v i e w i n g  
a r r a n g e m e n t .
M o t i o n  p a r a l l a x  i n f o r m a t i o n  c o n t r o l s  c h i l d r e n ' s  
r e s p o n s e s  i n  t h e  3 - d i m e n s i o n a l  c o n d i t i o n ,  and t h e  p e r c e n t a g e  
o f  c o r r e c t  r e s p o n s e s  i n  t h e  3 - d i m e n s i o h a l  m o t i o n  p a r a l l a x  
a b s e n t  c o n d i t i o n  was s i g n i f i c a n t l y  l o w e r  t h a n  t h e  p e r c e n t a g e  
c o r r e c t  i n  t h e  3 - d i m e n s i o n a l  m o t i o n  p a r a l l a x  p r e s e n t  
c o n d i t i o n  u n d e r  a l l  v i s u a l  a n g le s  f o r  t h e  3 and 4 y e a r  o l d s  
and u n d e r  t h e  70% and 80% v i s u a l  a n g le s  f o r  t h e  7 and 8 y e a r  
o l d s .  A d u l t s '  s c o r e s  were  s i g n i f i c a n t l y  l o w e r  u n d e r  t h e  70% 
v i s u a l  a n g le  o n l y .  A d u l t s  a p p e a r  t o  be u t i l i s i n g  s t a t i c  
d e p th  i n f o r m a t i o n  u n d e r  t h e  80% arad 100% v i s u a l  a n g l e s .
The a d u l t  M a la w ia n s  have a much l o w e r  p e r c e n t a g e  o f  
c o r r e c t  r e s p o n s e s  t h a n  t h e  A m e r ic a n  a d u l t s  u n d e r  t h e  70% 
v i s u a l  a n g le  f o r  a l l  c o n d i t i o n s  e x c e p t  t h e  3D m o t i o n  
p a r a l l a x  p r e s e n t  c o n d i t i o n .  These r e s u l t s  f o r  t h e  M a la w ia n
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a d u l t s  a re  more s i m i l a r  t o  t h e  A m er ic an  7 and 8 y e a r  o l d s  
t h a n  t o  t h e  A m e r ic a n  a d u l t s .  T h i s  s u g g e s ts  t h a t  t h e  
M a la w ia n  a d u l t s  have l e a r n e d  t h e  s t r a t e g y  o f  i g n o r i n g  t h e  
i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e ,  b u t  have n o t  l e a r n e d  t o  
f u l l y  u t i l i s e  t h e  s t a t i c  i n f o r m a t i o n  f o r  d e p t h  i n  t h e  
p i c t u r e .  Thus when t h e  s t a t i c  i n f o r m a t i o n  f o r  d e p t h  i s  
weak, t h e  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  c o n t r o l s  
r e s p o n s e s .  The p r e s e n t  e x p e r i m e n t  i l l u s t r a t e s  n i c e l y  how 
t h e  i n f o r m a t i o n  f o r  d e p t h  may become i n s u f f i c i e n t  t o  c o n t r o l  
r e s p o n s e s  as t h e  a n g l e  s u b te n d e d  by t h e  more d i s t a n t  o b j e c t  
becomes i n c r e a s i n g l y  s m a l l e r  t h a n  t h e  a n g l e  s u b te n d e d  by  t h e  
n e a r e r  o b j e c t .
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CHAPTER SEVEN
Summary o f  r e s u l t s
The r e s u l t s  o f  e x p e r i m e n t s  1 -3  s u p p o r t  o t h e r  r e s e a r c h  
i n  f i n d i n g  t h a t  m o d i f i c a t i o n s  o f  t h e  Hudson t e s t  can  i n d u c e  
g r e a t e r  p e r c e p t i o n  o f  p i c t o r i a l  d e p th  t h a n  t h e  o r i g i n a l  
(Om ar i  and M a c G i n t i e  1974,  Hagen and Johnson 1 9 7 7 ) .  A 
s i g n i f i c a n t l y  g r e a t e r  p r o p o r t i o n  o f  s u b j e c t s  i n  e x p e r i m e n t s  
1-3 were a b l e  to  i d e n t i f y  t h e  i t e m s  i n  t h e  m o d i f i e d  
p i c t u r e s ,  and a g r e a t e r  p r o p o r t i o n  o f  s u b j e c t s  gave  t h e  
t h r e e - d i m e n s i o n a l  r e s p o n s e  to  t h e  m o d i f i e d  v e r s i o n  o f  
H u d s o n 's  p i c t u r e  (C a rd  2 )  t h a n  to  H u dson 's  o r i g i n a l  (C a rd
1 ) .  From age 9 -1 0  y e a r s ,  a t  l e a s t  60% o f  a l l  age g r o u p s  o f  
s u b j e c t s  t e s t e d  (s e e  T a b le  4 . 4 )  gave t h r e e - d i m e n s i o n a l  
r e s p o n s e s  t o  each o f  t h e  m o d i f i e d  p i c t u r e s ,  ( w i t h  t h e  
e x c e p t i o n  o f  t h e  9 - 1 0  y e a r  o l d s  who were 50% 
t h r e e - d i m e n s i o n a l  on c a r d  2 ) ,  and t h i s  p e r c e n t a g e  i s  h i g h e r  
t h a n  t h a t  r e p o r t e d  by r e s e a r c h e r s  u s i n g  t h e  Hudson t e s t ,  
e s p e c i a l l y  f o r  t h e  u n s c h o o l e d .  F o r  exam p le ,  none o f  t h e  
i l l i t e r a t e  mine w o r k e r s  i n  H u ds on 's  ( I 9 6 0 )  s t u d y  gave  t h e  
t h r e e - d i m e n s i o n a l  r e s p o n s e  to  c a r d  1 ,  and o n l y  13% o f  t h e  
i l l i t e r a t e  w h i t e  l a b o u r e r s  d i d  so.  However,  o f  H u d s o n 's  two 
sam p les  o f  b l a c k  P r i m a r y  s c h o o l  c h i l d r e n  (aged  14-20  y e a r s ) ,  
50% o f  t h e  S ta n d a rd  6 c h i l d r e n  and 69% o f  t h o s e  i n  S ta n d a r d s  
3 and 10 gave t h e  t h r e e - d i m e n s i o n a l  r e s p o n s e  to  c a r d  1 .
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Young M a la w ia n s  gave s i g n i f i c a n t l y  f e w e r  t h r e e - d i m e n s i o n a l  
r e s p o n s e s  t o  t h e  Hudson p i c t u r e  t h a n  to  t h e  m o d i f i e d  v e r s i o n  
a t  a l l  age s ,  p v e r  6Q% o f  a l l  s u b j e c t s  aged 14-20  y e a r s  gave  
t h e  t h r e e - d i m e n s i o n a l  r e s p o n s e  to  t h e  m o d i f i e d  p i c t u r e  (C a rd
2) i n  t h e  p r e s e n t  s t u d y  ; as  t h i s  f i g u r e . ,  i s  f o r  
s c h o o l c h i l d r e n  com b in ed  w i t h  u n s c h o o l e d ,  and t h e  u n s c h o o l e d  
were l e s s  t h r e e - d i m e n s i o n a l  t h a n  t h e  s c h o o le d ,  i t  i s  an 
u n d e r e s t i m a t i o n  o f  t h e  v a l u e  f o r  t h e  s c h o o l c h i l d r e n .  
M u n d y - C a s t l e  ( 1 9 6 6 )  found  o n l y  one c o n s i s t e n t  
t h r e e - d i m e n s i o n a l  p e r c e i v e r  i n  h i s  sample  o f  122 G ha na ian  
P r im a r y  s c h o o l  c h i l d r e n .  The m o d i f i e d  s t a n c e  v e r s i o n  o f  t h e  
' b o y '  p i c t u r e s  i n  t h e  p r e s e n t  s t u d y  e l i c i t e d  100% 
t h r e e - d i m e n s i o n a l  r e s p o n s e s  f r o m  a d u l t s ,  and h i g h  
p e r c e n t a g e s  c o r r e c t  f o r  t h e  two y o u n g e r  g r o u p s  o f  s u b j e c t s .
I d e n t i f i c a t i o n  o f  t h e  i t e m s  i n  t h e  ' b o y '  p i c t u r e s  was 
more a c c u r a t e  t h a n  i d e n t i f i c a t i o n  o f  t h e  i t e m s  i n  t h e  Hudson 
p i c t u r e  ( c a r d  1 ) .  I t  was a rg u e d  t h a t  t h e  i t e m s  i n  t h e  
f o r m e r  were more f a m i l i a r  t o  s u b j e c t s  t h a n  were i t e m s  i n  t h e  
l a t t e r .  A l t h o u g h  c o r r e c t  i d e n t i f i c a t i o n  does  n o t  im p l y  
p e r c e p t i o n  o f  p i c t o r i a l  d e p t h ,  i n c o r r e c t  i d e n t i f i c a t i o n  
c o u l d  h i n d e r  i t  by r e n d e r i n g  u n a v a i l a b l e  t h e  c u e  o f  f a m i l i a r  
s i z e .
Age and e d u c a t i o n  were b o t h  a s s o c i a t e d  w i t h  g r e a t e r  
p e r c e p t i o n  o f  p i c t o r i a l  d e p t h ,  and t h e r e  were i n d i c a t i o n s  
t h a t  a p l a t e a u  was r e a c h e d  by  t h e  u n s c h o o le d  d u r i n g  t h e  
te e n a g e  y e a r s .  I t  was a l s o  shown t h a t  an  a s s o c i a t i o n  
e x i s t e d  be tween  p a r e n t a l  e d u c a t i o n  and t h e  s c h o o l c h i l d r e n ' s
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p e r c e p t i o n  o f  p i c t o r i a l  d e p t h ,  and t h e  c o n f o u n d i n g  o f  t h e  
e d u c a t i o n a l  s t a t u s  o f  t h e  s u b j e c t  w i t h  o t h e r  f a c t o r s  
a s s o c i a t e d  w i t h  t h e  e d u c a t i o n a l  l e v e l  o f  t h e  p a r e n t s  was 
d i s c u s s e d .  I t  c a n n o t  be c o n c lu d e d  t h a t  t h e  s c h o o l  i s  
r e s p o n s i b l e  f o r  t h e  i n c u l c a t i o n  o f  p i c t o r i a l  s k i l l s ,  because  
t h e  c h a n c e  o f  t h e  c h i l d  a t t e n d i n g  s c h o o l  v a r i e s  w i t h  t h e  
s o c i o - e c o n o m i c  l e v e l  o f  t h e  f a m i l y .  However ,  t h e  
a s s o c i a t i o n  i s  p e rh a p s  l e s s  marked t h a n  m i g h t  be e x p e c te d  
f r o m  W es te rn  s o c i a l  norms b e c a u s e ,  a l t h o u g h  t h e  f a m i l y  pays  
s c h o o l  f e e s  f o r  b o t h  P r im a r y  and Seconda ry  e d u c a t i o n ,  i t  
must  be u n d e r s t o o d  h e re  t h a t  t h e  te rm  ' f a m i l y *  means t h e  
e x te n d e d  r a t h e r  t h a n  t h e  n u c l e a r  f a m i l y .  A c h i l d ' s  n u c l e a r  
f a m i l y  m i g h t  be v e r y  p o o r ,  b u t  ( s ) h e  m i g h t  h a v e  been a b l e  to  
go to  s c h o o l  beca use  a w e a l t h i e r  r e l a t i v e  p a i d  t h e  s c h o o l  
f e e s .  The re  was a second c o n f o u n d i n g  f a c t o r ,  i n  t h a t  t h e  
s c h o o l c h i l d r e n  l i v e d  i n  o r  r e l a t i v e l y  n e a r  a s m a l l  tow n ,  
w he reas  t h e  u n s c h o o l e d  were l i v i n g  i n  t h e  t r a d i t i o n a l  r u r a l  
v i l l a g e .  Once a g a i n ,  h o w e v e r ,  t h e  i n f l u e n c e  o f  t h e  town 
m i g h t  n o t  ha v e  been v e r y  g r e a t ,  i n  t h a t  i t  d i d  n o t  p r o v i d e  
much i n  t h e  way o f  a m e n i t i e s .  The c o n c e p t s  o f  f a m i l y ,  
e d u c a t i o n  and u r b a n  e n v i r o n m e n t  a r e  o f  n e c e s s i t y  b r o a d ,  and 
c o v e r  many v a r i a b l e s  t h a t  m i g h t  be s p e c i f i c a l l y  a s s o c i a t e d  
w i t h  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h .  However ,  one i m p o r t a n t  
f a c t o r  i s  t h o u g h t  t o  be an e x p o s u r e  to  a w i d e r  v a r i e t y  o f  
v i e w s  o f  t h e  e n v i r o n m e n t ,  i n c l u d i n g  p i c t o r i a l  m a t e r i a l s ,  and 
a second i s  a t e n d e n c y  t o  a n a l y s e  v i s u a l  e x p e r i e n c e s  w h ic h  
w o u ld  a r i s e  f r o m  l e a r n i n g  t o  r e a d  and w r i t e .
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■ V r ' V I
The s i z e  s c o r e s  o b t a i n e d  f ro m  t h e  h u t s  p i c t u r e s  in  
e x p e r i m e n t s  4 and 5 i n d i c a t e d  t h a t  s u b j e c t s  were  o p e r a t i n g  
f o r  t h e  most  p a r t  a t  c han c e  l e v e l  f r o m  ages  4 - 5  t o  13-14 
y e a r s  ( s e e . T a b l e s  5 .1  and 5 . 3 ) .  The n u r s e r y  s c h o o l  
c h i l d r e n ’ s s c o r e s  were h i g h e r  t h a n  a l l  o t h e r  g r o u p s ,  a l b e i t  
m a r g i n a l l y .  E d u c a te d  a d u l t s ’ s c o r e s  were s u b s t a n t i a l l y  
h i g h e r  t h a n  13-14  y e a r  o l d s ' ,  i n d i c a t i n g  t h a t  t h e r e  was an 
e f f e c t  due to  age and e d u c a t i o n ,  b u t  beca use  t h e  s e r i e s  o f  
p i c t u r e s  was d i f f i c u l t  t h e  e f f e c t  was n o t  e v i d e n t  u n t i l  l a t e  
t e e n a g e .  The re  was a l s o  a n  i n c r e a s e  i n  c o r r e c t  s p a t i a l  
r e s p o n d in g  w i t h  age ( s e e '  T a b le  5 . 2 )  f o r  b o t h  t h e  s c h o o le d  
and u n s c h o o le d  c h i l d r e n .  The s c h o o l c h i l d r e n  d i s p l a y e d  
g r e a t e r  s p a t i a l  a c c u r a c y  even a t  age 4 - 5  y e a r s ,  w h i l e  t h e  
s c o r e s  f o r  t h e  U n i v e r s i t y  s t u d e n t s  were maximum. The c u r v e  
f o r  t h e  u n s c h o o le d  s t a r t e d  l o w e r ,  b u t  s c o r e s  were  i n c r e a s i n g  
t h r o u g h  t h e  o l d e s t  age  g ro u p  t e s t e d ,  13 -14  y e a r s .
Dep th  cues  e l i c i t e d  o n l y  l i m i t e d  d i f f e r e n t i a l  
r e s p o n d i n g .  I n  e x p e r i m e n t s  1 and 2 i t  was shown t h a t  t h e r e  
was a te n d e n c y  f o r  t h e  cu e  o f  i n t e r p o s i t i o n  to  e l i c i t  more
3 - d i m e n s i o n a l  r e s p o n s e s  t h a n  t h e  cue  o f  l i n e a r  p e r s p e c t i v e  
i n  b o t h  v e r s i o n s  o f  t h e  ' b o y '  p i c t u r e s .  T he re  was l i t t l e  
d i f f e r e n c e  be tw een  t h e  p r o p o r t i o n  o f  3 - d i m e n s i o n a l  r e s p o n s e s  
g i v e n  to  t h e  d r a w in g  w i t h  t h e  c u e s  o f  f a m i l i a r  s i z e  and 
e l e v a t i o n  ( c a r d  2 )  and t o  t h e  d r a w in g  w i t h  t h e  a d d i t i o n a l  
cue  o f  l i n e a r  p e r s p e c t i v e  ( c a r d  4 ) .  I n  c o n t r a s t  t o  p r e s e n t  
f i n d i n g s ,  n e i t h e r  Hudson ( I 9 6 0 )  n o r  D e re g o w s k i  and B y th  
(1 9 7 0 )  found  t h a t  t h e  c ue  o f  i n t e r p o s i t i o n  was e f f e c t i v e  i n
161
e l i c i t i n g  t h r e e - d i m e n s i o n a l  r e s p o n s e s .  D e re g o w s k i  and B y th  
s p e c u l a t e d  t h a t  t h i s  m i g h t  have  been because  t h e  
i n t e r p o s i t i o n  cues  were to o  weak, t h e r e  b e i n g  no o v e r l a p  o f  
t h e  e l e p h a n t  (a  t a r g e t  f i g u r e )  by t h e  h u n t e r  o r  a n t e l o p e .
The power  o f  i n t e r p o s i t i o n  as  a cue  to  d e p t h  i n  t h e  p r e s e n t  
s t u d y  m ig h t  w e l l  have  r e s u l t e d  f ro m  t h e  o v e r l a p p i n g  o f  one 
t a r g e t  o b j e c t  by  a n o t h e r ,  whereas  i n  H u d s o n 's  p i c t u r e s  t h e r e  
i s  no o v e r l a p p i n g  o f  t h e  e l e p h a n t  by  e i t h e r  t h e  man o r  t h e  
a n t e l o p e ,  i n s t e a d  t h e  cu e  i s  g i v e n  by  t h e  o v e r l a p p i n g  o f  
l a n d s c a p e  l i n e s .
No d i f f e r e n t i a l  r e s p o n d i n g  was found  t o  t h e  cues  o f  
l i n e a r  p e r s p e c t i v e ,  t e x t u r e  g r a d i e n t  o r  a e r i a l  p e r s p e c t i v e  
w i t h  t h e  ' h u t s '  m o d i f i c a t i o n  o f  t h e  Jahoda-McGurk  t e s t .
T h i s  IS c o n s i s t e n t  w i t h  t h e  r e s u l t s  o b t a i n e d  f o r  McGurk and 
J a h o d a 's  ( 1 9 7 5 )  G hana ian  sam p le s .  I t  i s  n o t  easy  t o  g i v e  an 
i m p r e s s i o n  o f  a e r i a l  p e r s p e c t i v e  i n  a b l a c k - a n d - w h i t e  
d r a w i n g ,  b u t  i t  was t h o u g h t  t h a t  a r e a s o n a b le  e f f e c t  had 
been p ro d u c e d  by  s h a d in g  t h e  r e a r g r o u n d  h u t  and t h e  h o r i z o n  
l i n e  w i t h  w h i t e  c h a l k .  However ,  some o f  t h e  P r im a r y  s c h o o l  
c h i l d r e n ,  when asked  f o r  comments a t  t h e  end o f  t h e  t e s t i n g  
s e s s i o n ,  r e v e a l e d  t h a t  t h e y  had n o t  p i c k e d  up t h e  
i n f o r m a t i o n  as  a cue  to  d e p t h ,  and te n d e d  to  i n t e r p r e t  t h e  
hazy  e f f e c t  i n  t h e  r e a r g r o u n d  as a p r i n t i n g  d e f e c t .  The re  
was a s l i g h t  t e n d e n c y  r u n n i n g  t h r o u g h  t h e  r e s u l t s  p r e s e n t e d  
i n  C h a p te r  F i v e  f o r  t h e  a d d i t i o n  o f  t h e  c u e  o f  t e x t u r e  
g r a d i e n t  t o  e l i c i t  more c o r r e c t  s i z e  r e s p o n s e s  t h a n  t h e  
a d d i t i o n  o f  e i t h e r  l i n e a r  p e r s p e c t i v e  o r  o f  e l e v a t i o n  a l o n e .
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F u r t h e r  e v i d e n c e  o f  t h e  s i g n i f i c a n c e  o f  p i c t o r i a l  
c o n t e n t  was g i v e n  i n  e x p e r i m e n t s  4 ,  7 and 8 .  I n  p a r t i c u l a r ,  
t h e  c o m p a r i s o n  o f  s c o r e s  o b t a i n e d  by  t h e  13-14  y e a r  o l d s  
r e s p o n d i n g  to  t h e  ' h u t s '  and ' f i g u r e s '  s e r i e s  o f  d r a w i n g s  
and t h e  ' t i n s '  p h o t o g r a p h s ,  showed an  o v e r a l l  s i g n i f i c a n t  
d i f f e r e n c e ,  w i t h  s c o r e s  on ' h u t s '  b e i n g  l o w e s t  and s c o r e s  on 
' t i n s '  b e i n g  h i g h e s t .  I n  a l l  t h r e e  s e r i e s  t h e  h o r i z o n  l i n e  
was s i t u a t e d  i n  such a p o s i t i o n  as  t o  g i v e  l i t t l e  o r  no s i z e  
i n f o r m a t i o n  -  i n  t h e  h u t s  p i c t u r e s  t h e  h o r i z o n  was above  t h e  
h u t s ,  i n  t h e  f i g u r e s  p i c t u r e s  i t  u n d u l a t e d ,  and t h e  t o p  o f  
t h e  r e a r g r o u n d  a d u l t ' s  head j u s t  s u p e r im p o s e d  i t  when i n  t h e  
r i g h t  hand p o s i t i o n ;  t h e  p h o t o g r a p h s  had no h o r i z o n .  The 
p h o to g r a p h s  p r o v i d e d  a d d i t i o n a l  d e p th  i n f o r m a t i o n  f ro m  
t e x t u r e  and shadow b u t  t e x t u r e  has  n o t  been shown to  be a 
p o w e r f u l  cue  i n  t h e s e  e x p e r i m e n t s .  The r e s u l t s  t h u s  l e a d  to  
t h e  c o n c l u s i o n  t h a t  t h e  p h o t o g r a p h  was most  f r e q u e n t l y  
i n t e r p r e t e d  t h r e e - d i m e n s i o n a l l y  because  i t  conve yed  more 
i n f o r m a t i o n  c o r r e s p o n d i n g  t o  t h a t  f r o m  t h e  r e a l  scene  t h a n  
e i t h e r  o f  t h e  d r a w i n g s ;  i n  a d d i t i o n  to  t e x t u r e  and 
e l e v a t i o n ,  t h e r e  were shadows c a s t  by  t h e  t i n s ,  and t h e  
shape o f  t h e  t o p s  o f  t h e  t i n s  s u g g e s te d  t h e i r  
t h r e e - d i m e n s  i o n a l i t y .
The r e s u l t s  o f  t h e  m a n i p u l a t i o n  o f  i n f o r m a t i o n  f o r  t h e  
p i c t u r e  p l a n e  i n  e x p e r i m e n t  9 a g a in  showed an e f f e c t  o f  age 
on a c c u r a c y  o f  r e l a t i v e  s i z e  e s t i m a t i o n .  The re  was an 
i n t e r a c t i o n  o f , a g e  w i t h  d im e n s io n  and o f  d i m e n s io n  w i t h  
m o t i o n  p a r a l l a x .  C h i l d r e n  p e r f o r m e d  r e l a t i v e l y  l e s s  w e l l
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t h a n  a d u l t s  i n  r e s p o n s e  t o  t h e  p i c t o r i a l  d i s p l a y s ,  and t h e  
a d d i t i o n  o f  m o t i o n  p a r a l l a x  enhanced t h e  a c c u r a c y  o f  
c h i l d r e n ' s  j u d g e m e n ts  o f  t h e  s i z e  o f  o b j e c t s  i n  a 
t h r e e - d i m e n s i o n a l  d i s p l a y ,  b u t  te n d e d  t o  d e c r e a s e  t h e  
a c c u r a c y  o f  ju d g e m e n ts  made o f  o b j e c t s  i n  p h o t o g r a p h i c  
s l i d e s .  These r e s u l t s  a r e  i n  a c c o r d a n c e  w i t h  t h e  f i n d i n g s  
o f  Yonas and Hagen ( 1 9 7 3 ) .
Removal o f  m o t i o n  p a r a l l a x  i n f o r m a t i o n  s i g n i f i c a n t l y  
re d u c e d  c h i l d r e n ' s  a c c u r a c y  o f  s i z e  ju d g e m e n t  o f  o b j e c t s  i n  
a t h r e e - d i m e n s i o n a l  l a y o u t .  A d u l t s '  a c c u r a c y  o f  s i z e  
j u d g e m e n t  was n o t  r e d u c e d  when t h e  v i s u a l  a n g l e  s u b te n d e d  by  
t h e  l a r g e r  (and  more d i s t a n t )  o b j e c t  was 100% o r  80% t h e  
v i s u a l  a n g le  s u b te n d e d  by  t h e  s m a l l e r  o b j e c t .  C h i l d r e n  t h u s  
r e l i e d  more h e a v i l y  t h a n  a d u l t s  on k i n e t i c  i n f o r m a t i o n  i n  
m ak ing  s i z e  ju d g e m e n ts  i n  a t h r e e - d i m e n s i o n a l  d i s p l a y .
The e f f e c t  o f  c o n f l i c t i n g  i n f o r m a t i o n  f o r  t h e  p i c t u r e  
p l a n e  was g r e a t e r  i n  c h i l d r e n  th a n  i n  a d u l t s  who t h u s  a p p e a r  
t o  h a v e  l e a r n e d  a s t r a t e g y  o f  i g n o r i n g  t h e  i n f o r m a t i o n  f o r  
t h e  p i c t u r e  p l a n e .  However ,  t h e r e  were i n d i c a t i o n s  t h a t  t h e  
s t r a t e g y  b r e a k s  down when t h e  i n f o r m a t i o n  f o r  d e p t h  f r o m  t h e  
r e l a t i v e  s i z e  o f  t h e  o b j e c t s  becomes w e ake r .
I n  summary,  f i n d i n g s  f r o m  t h i s  s e r i e s  o f  e x p e r i m e n t s  
have d e m o n s t r a te d  t h a t  young  M a la w ia n s  a r e  s e n s i t i v e  to  
p i c t o r i a l  i n f o r m a t i o n  f o r  d e p t h  i n  t h a t  t h e  m a j o r i t y  o f  them 
gave t h e  t h r e e - d i m e n s i o n a l  r e s p o n s e  to  t h e  q u e s t i o n  'W h ic h  
h u t  i s  n e a r e r . . . ? '  i n  e x p e r i m e n t s  1 and 2 ,  and t h a t  t h e y  
were a b l e  to  make i n c r e a s i n g l y  a c c u r a t e  s i z e  j u d g m e n ts  w i t h
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age i n  e x p e r i m e n t s  5-8' .  P i c t o r i a l  f a m i l i a r i t y  enhanced 
d e p th  p e r c e p t i o n ,  b u t  t h e r e  was l i t t l e  s e n s i t i v i t y  t o  
i n d i v i d u a l  d e p th  c u e s .  Bo th  s c h o o l i n g  and an e d u c a te d  home 
e n v i r o n m e n t  were a s s o c i a t e d  w i t h  g r e a t e r  a c c u r a c y  o f  
d i s t a n c e  ju d g e m e n ts  i n  e x p e r i m e n t  1. I n  g e n e r a l ,  y oung  
M a la w ia n s  d i s p l a y e d  l e s s  a c c u r a c y  o f  s i z e  ju d g e m e n ts  i n  
e x p e r i m e n t s  5 t o  9 t h a n  Eu ropean  c h i l d r e n  and a d u l t s  t e s t e d  
h e r e i n  and i n  p r e v i o u s  r e s e a r c h  u s i n g  t h e  same o r  v e r y  
s i m i l a r  t e s t i n g  t e c h n i q u e s .
P i s  cuss io n
a. C o n t r a s t  o f  t h e  Hudson method w i t h  t h e  Jahoda-McGurk  
method
The Hudson t e s t  was c r i t i c i s e d  on s e v e r a l  g r o u n d s .  The 
p i c t o r i a l  c o n t e n t  has  been d i s c u s s e d  a t  l e n g t h ,  b u t  a n o t h e r  
a r e a  o f  c r i t i c i s m  w h ic h  has  n o t  been c l o s e l y  exam ined  i s  t h e  
n a t u r e  o f  t h e  v e r b a l  t e s t i n g  p r o c e d u r e .  M u n d y - C a s t l e  ( 1 9 6 6 )  
gave t h e  l o n g e s t  v e r s i o n  o f  t h e  Hudson q u e s t i o n s ,  and t h e y  
were used h e r e  i n  e x p e r i m e n t  1. M u n d y - C a s t l e  r e p o r t s  t h a t  
he r e p e a te d  t h e  f u l l  s e t  o f  q u e s t i o n s  f o r  each c a r d ,  and 
a l t h o u g h  t h e r e  were o n l y  f o u r  c a r d s  i n  h i s  s e t ,  t h e  
r e p e t i t i o n s  became i r k s o m e .  I n  t h e  p r e s e n t  t e s t ,  t h e  
i d e n t i f i c a t i o n  q u e s t i o n s  w e re  o n l y  r e p e a t e d  when a new i t e m  
was i n t r o d u c e d  i n  a p i c t u r e ,  and t h i s  made f o r  a more l i v e l y  
p r o c e d u r e .  . An even more s a t i s f a c t o r y  p r o c e d u r e  f r o m  t h e
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p o i n t  o f  v i e w  o f  m a i n t a i n i n g  good r a p p o r t  was t h a t  used when 
t h e  s t a n c e  o f  t h e  boy  was c o r r e c t e d .  I n  t h i s  c a s e ,  t h e  
' s t o r y '  o f  t h e  p i c t u r e  was e x p l a i n e d  and t h e  o n l y  q u e s t i o n  
t o  be ans w ered ,  a p a r t  f r o m  t h e  i d e n t i f i c a t i o n  q u e s t i o n  was 
'W h ic h  h u t  i s  n e a r e r  t h e  b o y ? '
The Jahoda-McGurk  m o d i f i c a t i o n s  used i n  t h e  p r e s e n t  
r e s e a r c h  s u r p r i s i n g l y  a p p ea red  t o  pose p r o b le m s  f o r  t h e  
M a la w ia n  s u b j e c t s .  T h e i r  s p a t i a l  s c o r e s  were a c c u r a t e  as 
compared w i t h  t h o s e  r e p o r t e d  by  Jahoda and McGurk (197Ua and 
b, McGurk and Jahoda 1 9 7 5 ) ,  b u t  t h e i r  s i z e . s c o r e s  were 
r a t h e r  l e s s  a c c u r a t e  t h a n  e x p e c t e d .  P i c t o r i a l  e x p l a n a t i o n s  
were s o u g h t  f o r  t h i s  d i s c r e p a n c y ,  and p i c t o r i a l  a l t e r a t i o n s  
were found  t o  b r i n g  a b o u t  s i g n i f i c a n t  I n c r e a s e s  i n  a c c u r a c y  
o f  s i z e  r e s p o n s e s .  One such i n c r e a s e  was found  i n  t h e  s i z e  
s c o r e s  t o  th e  p h o t o g r a p h s  o f  t h e  L a c to g e n  t i n s  as compared 
w i t h  t h e  f i g u r e s  d r a w i n g s  and i n  t h e s e  as  compared w i t h  t h e  
h u t s  d r a w i n g s .  I n  t h i s  c a s e ,  p i c t o r i a l  d e p t h  p e r c e p t i o n  was
i n f l u e n c e d  by  p i c t o r i a l  c o n t e n t  r a t h e r  t h a n  l a y o u t  o r  d e p t h
cues p e r  se.
D u r i n g  t e s t i n g ,  e s p e c i a l l y  w i t h  t h e  ' h u t s '  p i c t u r e s ,  
s u b j e c t s  d e m o n s t r a te d  an a p p a r e n t  a b i l i t y  t o  p e r c e i v e  one 
h u t  as f a r t h e r  away t h a n  a n o t h e r ,  i n  t h a t  t h e y  p o s i t i o n e d  
one model f a r t h e r  away on t h e  re s p o n s e  b o a r d ,  b u t  t h e y  
a p p e a re d  t o  e x p e r i e n c e  some d i f f i c u l t y  r e c a l l i n g  w h e th e r  t h e  
h u t  drawn on t h e  p a p e r  was t h e  l i v i n g  h u t  o r  t h e  d o r m i t o r y .  
Some s u b j e c t s  t o o k  a fe w  m in u t e s  d e c i d i n g  w h ic h  h u t  was 
drawn i n  t h e  f o r e g r o u n d  b e f o r e  t r a n s f e r r i n g  t h e i r  a t t e n t i o n
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t o  t h e  r e a r g r o u n d  h u t  ( o r  v i c e  v e r s a ) ,  and t h i s  gave  t h e  
i m p r e s s i o n  t h a t  t h e y  were a t t e m p t i n g  t o  r e c a l l  t h e  drawn 
s i z e .  T h i s  b e h a v i o u r  s u g g e s te d  t h a t  t h e y  were  e x p e r i e n c i n g  
p ro b le m s  o f  memory such as d e m o n s t r a te d  by  McGurk and Jahoda 
( 1 9 7 4 ) .  They found  i n c r e a s e d  s i z e  a c c u r a c y  when one o f  t h e  
t r a i n i n g  p i c t u r e s  was l e f t  i n  v i e w  w h i l e  s u b j e c t s  p e r f o r m e d  
t h e  t e s t ,  b u t  t h e  i n c r e a s e  was f a i r l y  s m a l l .
Leach  ( 1 9 7 7 a )  a rg u e d  t h a t  t h e  v a r i a t i o n s  o f  H u dson 's  
t e s t  d e v i s e d  by  Page ( 1 9 7 0 ) ,  Omar i  and Cook (1 9 7 2 )  and 
O p o lo t  ( 1 9 7 6 )  as w e l l  as  t h e  Jahoda-McGurk  t e s t  imposed a 
p e r c e p t u a l  t a s k  d i f f e r e n t  f r o m  t h a t  o f  Hudson.  I n  t h e  
f o r m e r  t a s k s ,  t h e  s u b j e c t  has  t o  e s t i m a t e  o n l y  two p o r t r a y e d  
d i s t a n c e s ,  f rom  h i m s e l f  t o  each o f  t h e  a n i m a l s ,  and t h i s  
i m p l i e s  an a b i l i t y  t o  i n t e r p r e t  d e p th  c ues .  Leach  c a l l s  
t h i s  p i c t o r i a l  d e p t h  i n t e r p r e t a t i o n  ( p . d . i . ) .  I n  h i s  v i e w ,  
t h e  Jahoda-McGurk  s i z e  s c o r e s  measure p . d . i . ; ,  as does 
L e a c h ’ s own q u e s t i o n  ’ As you  l o o k  a t  t h e  p i c t u r e »  who i s  
n e a r  t o  y o u . . . ? ’ P a g e ’ s v e r s i o n ,  w h ic h  r e p l a c e d  ’ t h e  man ’ 
w i t h  ' y o u '  i n  t h e  q u e s t i o n  'W h ic h  i s  n e a r e r  t h e  man, t h e  
a n t e l o p e  o r  t h e  e l e p h a n t ? '  and t h e  a l t e r n a t i v e s  o f  Omari  and 
Cook and O p o lo t  (W h ich  l o o k s / i s  n e a r e r / f a r t h e r  t o  y o u / t h e  
m a n . . . ? ' )  a l s o  r e q u i r e  o n l y  p . d . i .  O p o l o t  a s c r i b e d  to  
c h i l d r e n ' s  e g o c e n t r i s m  h i s  f i n d i n g  t h a t  even  a t  Grade 1 
l e v e l ,  t h e  q u e s t i o n  f o r m  i n c o r p o r a t i n g  ' y o u '  e l i c i t e d  
s i g n i f i c a n t l y  more r e s p o n s e s  i m p l y i n g  p i c t o r i a l  d e p t h  t h a n  
t h e  q u e s t i o n  f o rm  i n c o r p o r a t i n g  ' t h e  m a n ' .  Leach d i s a g r e e s  
and c l a i m s  i n s t e a d  t h a t  H u d s o n 's  q u e s t i o n  (W h ic h  i s  n e a r e r
167
t o  t h e  m a n . . . ? )  imposes  a p r o b le m  o f  a d i f f e r e n t  o r d e r  t o  
t h e  abo ve ,  and " r e q u i r e s  an e s t i m a t i o n  o f  a t  l e a s t  f i v e ,  and 
p o s s i b l y  s i x ,  p o r t r a y e d  d i s t a n c e s ,  v i z .  t h e  t h r e e  d i s t a n c e s  
be tween  h i m s e l f - a s - v i e w e r  and each o f  t h e  e l e m e n t s  o f  t h e  
p i c t u r e  (man, a n t e l o p e ,  e l e p h a n t ) ,  and t h e n  a t  l e a s t  two o f  
t h e  t h r e e  d i s t a n c e s  be tw e en  t h e  e l e m e n t s  t h e m s e l v e s ,  t h e s e  
l a s t  d i s t a n c e  e s t i m a t i o n s  b e i n g  d i r e c t l y  d e p e n d e n t  upon t h e  
f i r s t  t h r e e "  ( 1 9 7 7 , p . 5 2 ) .  T h i s  t a p s ,  n o t  t h e  s u b j e c t ’ s 
p e r c e p t i o n  o f  d e p t h ,  b u t  h i s  u n d e r s t a n d i n g  o f  t h e  s p a t i a l  
r e l a t i o n s h i p s ,  and Leach c a l l s  t h i s  p i c t o r i a l  space  
c o m p re h e n s io n  ( p . s . c . ) .  L e a c h ' s  a s s e r t i o n  t h a t  t h e  o b s e r v e r  
must  c a l c u l a t e  ' a t  l e a s t  f i v e . . .  p o r t r a y e d  d i s t a n c e s '  i s  
q u e s t i o n a b l e ,  f o r  t h e  s u b j e c t  i s  b e i n g  asked  t o  make an 
e s t i m a t i o n  o f  t h e  r e l a t i v e ,  n o t  t h e  a b s o l u t e  d i s t a n c e s  
be tween  each o f  t h e  two a n i m a l s  and t h e  man. I t  i s  n o t  
n e c e s s a r y  t o  know t h e  d i s t a n c e  o f  each a n i m a l  f r o m  t h e  
o b s e r v e r  i n  o r d e r  t o  do  t h i s ,  f o r  t h e  d i s t a n c e  f r o m  t h e  
o b s e r v e r  t o  t h e  s u r f a c e  o f  t h e  p i c t u r e  i s  a c o n s t a n t  w h ic h  
can be ta k e n  i n t o  a c c o u n t .  The t a s k  may s t i l l  be more 
d i f f i c u l t  t h a n  t h a t  o f  j u d g i n g  t h e  r e l a t i v e  d i s t a n c e s  f ro m  
t h e  o b s e r v e r ,  b u t  n o t  n e c e s s a r i l y  because  o f  t h e  number  o f  
d i s t a n c e s  t o  be e s t i m a t e d .
A c c o r d i n g  to  Leach ,  p . s . c .  i m p l i e s  p . d . i . ,  t h e  l a t t e r  
b e i n g  a c h ie v e d  p r i o r  t o  t h e  f o r m e r .  He c i t e s  Jahoda and 
M c G u rk 's  ( 1 9 7 4 b )  d e v e lo p m e n t a l  s t u d y  i n  S c o t l a n d  as e v i d e n c e  
i n  s u p p o r t  o f  h i s  own f i n d i n g s .  The s i z e  ju d g e m e n ts  i n  t h e  
Jahoda-McGurk  t e s t  r e q u i r e  o n l y  p . d . i . ,  whereas  t h e  s p a t i a l
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j u d g e m e n ts  r e q u i r e  p . s . c . ,  and t h e  a u t h o r s  fo u n d  h i g h e r  s i z e  
s c o r e s  t h a n  s p a t i a l  s c o r e s  i n  t h e  y o u n g e r  s u b j e c t s .  W he the r  
o r  n o t  t h e  s c o r e s  can be c o n s i d e r e d  as  p a r t  o f  t h e  same 
s c a l e  i s  q u e s t i o n a b l e ,  b u t  n o t  c e n t r a l  t o  t h e  p r e s e n t  
a rg u m e n t ,  and w i l l  n o t  be c o n s i d e r e d  f a r t h e r .  What i s  
r e l e v a n t  i s  t h e  r e s u l t s  p r e s e n t e d  h e re  i n  C h a p t e r  F i v e  vd i ich  
showed h i g h e r  s p a t i a l  s c o r e s  t h a n  s i z e  s c o r e s ,  and t h u s  
p r o v i d e  e v i d e n c e  c o n f l i c t i n g  w i t h  t h a t  f r o m  t h e  
Jahoda-McGurk  e x p e r i m e n t s  and w i t h  t h e  Leach p r e d i c t i o n s .
I t  must a l s o  be n o te d  t h a t  n o t  a l l  o f  Jahoda and M c G urk 's  
s am p le s  d i s p l a y e d  g r e a t e r  s i z e  th a n  s p a t i a l  a c c u r a c y ;  i n  
t h e i r  c r o s s - c u l t u r a l  s t u d y  u s i n g  t h e  c o l o u r e d  t e s t  ( J a h o d a  
and McGurk 1 97 4a ) ,  t h e  Hong Kong b o a t  c h i l d r e n  had more 
a c c u r a t e  s p a t i a l  t h a n  s i z e  s c o r e s .
T h i s  p u t s  i n t o  q u e s t i o n  t h e  n o t i o n  o f  a d e v e lo p m e n t a l  
sequence  w i t h  p . d . i .  b e in g  a c h ie v e d  p r i o r  t o  p . s . c . ,  and 
l e n d s  f u r t h e r  s u p p o r t  t o  t h e  in d e p e n d e n c e  o f  s i z e  and 
s p a t i a l  j u d g e m e n t s .  I n  a d d i t i o n ,  t h e r e  i s  e v i d e n c e  f r o m  t h e  
s p a t i a l  s c o r e s  i n  t h e  p r e s e n t  e x p e r i m e n t s  t h a t  s p a t i a l  
a c c u r a c y  v a r i e s  w i t h  t h e  r e l a t i v e  e l e v a t i o n  o f  t h e  two 
o b j e c t s .  Thus t h e r e  w a s . ' g r e a t e r  v e r t i c a l  s e p a r a t i o n  o f  t h e  
two h u t s  t h a n  o f  t h e  two f i g u r e s  o r  two t i n s ,  w i t h  no 
v e r t i c a l  o v e r l a p  o f  t h e  r e a r g r o u n d  h u t  by t h e  f o r e g r o u n d  
h u t ,  w hereas  t h e r e  was v e r t i c a l  o v e r l a p  o f  t h e  r e a r g r o u n d  
f i g u r e  and t i n  by t h e  f o r e g r o u n d  f i g u r e  and t i n  
r e s p e c t i v e l y .  S p a t i a l  s c o r e s  were  most  a c c u r a t e  w i t h  t h e  
h u t s  p i c t u r e s ,  b u t  s i z e  s c o r e s  were l e a s t  a c c u r a t e .
169
e l e v a t i o n  t h u s  a p p e a r s  t o  p r o v i d e  p r i m a r i l y  s p a t i a l  
i n f o r m a t i o n .  MoGurk and J a h o d a 's  o l d e r  s u b j e c t s  (13  y e a r  
o l d  G hana ians  and 10 y e a r  o l d  S c o t t i s h  f r o m  t h e  1975 r e p o r t  
and 8 y e a r  o l d  and 10 y e a r  o l d  S c o t t i s h  f r o m  t h e  1974 
r e p o r t )  e x h i b i t e d ^ h i g h e r  s p a t i a l  t h a n  s i z e  s c o r e s ,  and t h e  
p r e s e n t  r e s u l t s  f o r  t h e  f i g u r e s  t a s k  a re  v e r y  s i m i l a r  t o  
t h o s e  f o r  t h e i r  G ha n a ia n  sam p le .  The age a t  w h ic h  s p a t i a l  
s c o r e s  become g r e a t e r  t h a n  s i z e  s c o r e s  v a r i e s  w i t h  p i c t o r i a l  
cues  o t h e r  t h a n  e l e v a t i o n  w h ic h  te n d  t o  i n c r e a s e  t h e  
a c c u r a c y  o f  s i z e  s c o r e s  (McGurk and Jahoda 1974 and 1 9 7 5 ) .  
The p a t t e r n  t h a t  emerges  f r o m  Jahoda and M c G u rk 's  r e s e a r c h  
and t h e  p r e s e n t  s t u d y  i s  o f  a s h a r p  i n c r e a s e  i n  s p a t i a l  
a c c u r a c y  w i t h  age,  and a r a t h e r  s l o w e r  i n c r e a s e  i n  s i z e  
a c c u r a c y  w i t h  age. The age a t  w h ic h  t h e  c r o s s o v e r  o c c u r s  
v a r i e s  w i t h  p i c t o r i a l  c o n t e n t ,  and w i t h  s a m p le s .  The 
i n c r e a s e  i n  s i z e  a c c u r a c y  w i t h  age i s  s m a l l  r e l a t i v e  to  t h e  
d i f f e r e n c e s  be tw e en  c u l t u r a l  g r o u p s ,  w h ic h  w i l l  be 
c o n s i d e r e d  a g a in  i n  s e c t i o n  g .
Leach  a l s o  q u e s t i o n e d  t h e  a s s e r t i o n  t h a t  n o n - v e r b a l  
t e s t s  a r e  more s a t i s f a c t o r y  t h a n  v e r b a l  t e s t s  i n  t h e  A f r i c a n  
c o n t e x t .  He s u g g e s te d  t h a t  t h e  u n u s u a l  n a t u r e  o f  t h e  t a s k  
f r o m  t h e  s u b j e c t ' s  p o i n t  o f  v i e w  m ig h t  have  s u p p re s s e d  
s c o r e s ,  and o r a l  t a s k s  m i g h t  be more a p p r o p r i a t e  to  some 
A f r i c a n  c u l t u r a l  g r o u p s .  The e v i d e n c e  f r o m  t h e  r a t h e r  lo w  
s c o r e s  o b t a i n e d  i n  C h a p t e r  F i v e  tend  t o  l e a d  t o  a g re e m e n t  on 
t h i s  p o i n t ,  and t o w a r d s  t h e  c o n c l u s i o n  t h a t  i t  was n o t  t h e  
v e r b a l  q u e s t i o n n i n g  p e r  se o f  t h e  Hudson t e s t  w h ic h
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p r e s e n t e d  d i f f i c u l t i e s ,  b u t  t h e  c o n t e n t  o f  t h e  q u e s t i o n s .
b.  S p a t i a l  d e v e lo p m e n t
When s u b j e c t s  s e l e c t e d  m ode ls  and p l a c e d  them on t h e  
r e s p o n s e  boa rd  i n  e x p e r i m e n t s  4 t h r o u g h  8 ,  t h e y  p o s i t i o n e d  
t h e  m ode ls  i n  one o f  two ways. The y o u n g e r  s u b j e c t s  te n d e d  
t o  a l i g n  t h e  m ode ls  h o r i z o n t a l l y ,  whereas  t h e  o l d e r  s u b j e c t s  
a l i g n e d  t h e  m ode ls  d i a g o n a l l y .  The s c h o o l c h i l d r e n  d i s p l a y e d  
g r e a t e r  s p a t i a l  a c c u r a c y  t h a n  t h e  u n s c h o o l e d  and b o t h  t h e  
M a la w ia n  U n i v e r s i t y  s t u d e n t s  and t h e  E u ropean  7 - 8  y e a r  o l d s  
a c h ie v e d  v i r t u a l l y  maximum s p a t i a l  s c o r e s .  The re  was no 
d i f f e r e n c e  i n  s p a t i a l  s c o r e s  w i t h  d i f f e r e n t  d e p t h  cues  and 
no e v i d e n c e  o f  a r e d u c t i o n  i n  s p a t i a l  s c o r e s  w i t h  t h e  
a d d i t i o n  o f  t h e  c ue  o f  l i n e a r  p e r s p e c t i v e  as found  
c r o s s - c u l t u r a l l y  by  Jahoda and McGurk (1974a  and b) w i t h  
c o l o u r e d  p i c t u r e s .  However,  t h e  l a c k  o f  any i n f l u e n c e  o f  
t h e  c u e  o f  l i n e a r  p e r s p e c t i v e  on s p a t i a l  s c o r e s  i s  
c o n s i s t e n t  w i t h  McGurk and J a h o d a 's  ( 1975)  G hana ian  sample 
whose s p a t i a l  s c o r e s  were  n o t  r e d u c e d  by  t h e  a d d i t i o n  o f  t h e  
cue.
Jahoda and McGurk (1974b)  c o n s i d e r  two i n t e r p r e t a t i o n s  
o f  t h e i r  d a t a .  F i r s t  t h e y  d i s c u s s  t h e  p o s s i b i l i t y  t h a t  
s u b j e c t s  m e n t a l l y  l a i d  t h e  p i c t u r e  on i t s  back  i n  o r d e r  t o  
p e r f o r m  t h e  s p a t i a l  p o s i t i o n i n g  o f  t h e  m ode ls  o f  t h e  
re s p o n s e  b o a r d .  I t  w i l l  be r e c a l l e d  t h a t  t h e  p i c t u r e s  were 
d i s p l a y e d  v e r t i c a l l y  t o  t h e  s u b j e c t ,  and h i s  a r r a n g e m e n t  o f
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d o l l s  was made on a h o r i z o n t a l  r e s p o n s e  b o a r d .  I f  t h e  
s u b j e c t  im a g in e d  t h e  p i c t u r e  l y i n g  on t h e  t a b l e ,  he c o u l d  
t h e n  c opy  t h e  r e l a t i v e  p o s i t i o n s  o f  t h e  f i g u r e s  o n t o  h i s  
r e s p o n s e  b o a r d .  The a u t h o r s  r e j e c t e d  t h i s  i n t e r p r e t a t i o n  
because  t h e i r  s u b j e c t s '  s i z e  s c o r e s  were h i g h e r  t h a n  t h e i r  
s p a t i a l  s c o r e s ,  i n d i c a t i n g  an i n t e r p r e t a t i o n  by  t h e  s u b j e c t s  
o f  p i c t o r i a l  d e p t h ;  and t h e y  t u r n e d  t o  t h e i r  s econ d ,  and 
f a v o u r e d ,  i n t e r p r e t a t i o n  i n  te rm s  o f  f r a m e s  o f  r e f e r e n c e .  
T h i s  i n t e r p r e t i v e  scheme w i l l  be c o n s i d e r e d  f i r s t ,  and t h e n ,  
because  some d a t a  p r e s e n t e d  h e r e i n  c o n f l i c t s  w i t h  t h e  
scheme, t h e i r  f i r s t  i n t e r p r e t a t i o n  w i l l  b e , r e c o n s i d e r e d .
The a u t h o r s  i n t e r p r e t e d  t h e i r  r e s u l t s  i n  te rm s  o f  a 
d e v e lo p m e n t a l  sequ ence  a n a lo g o u s  t o  t h e  s t a g e s  o u t l i n e d  b y  
P i a g e t  and I n h e l d e r , ( 1 9 5 6 )  t o  a c c o u n t  f o r  t h e  c h i l d ' s  
c o n s t r u c t i o n  o f  t h e  p r o j e c t i v e  l i n e .  "R a te  o f  d e v e lo p m e n t  
i s  r e g a r d e d  as a f u n c t i o n  o f  t h e  e x t e n t  t o  w h ic h  a l i g n m e n t  
o f  r e s p o n s e  f i g u r e s  i s  i n f l u e n c e d  by  t h e  p r e s e n c e  o f  v a r i o u s  
f ra m e s  o f  r e f e r e n c e  w i t h i n  t h e  t w o - d i m e n s i o n a l  a r r a y ,  r a t h e r  
t h a n  as a f u n c t i o n  o f  t h e  a b i l i t y  t o  d i s c r i m i n a t e  p i c t o r i a l  
d e p th  p e r  s e " .  S i z e  s c o r e s ,  r a t h e r  t h a n  s p a t i a l  s c o r e s ,  a re  
c o n s i d e r e d  t o  be i n d i c a t i v e  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n .  
They go on to  p ro p o s e  t h a t  d u r i n g  t h e  f i r s t  s t a g e  o f  
d e v e lo p m e n t ,  s u b j e c t s  use  t h e  c o n t o u r  o f  t h e  p i c t u r e  as 
t h e i r  f ra m e  o f  r e f e r e n c e  and t h u s  a l i g n  t h e i r  m ode ls  w i t h  
t h e  b o t t o m  h o r i z o n t a l  b o u n d a r y .  D u r i n g  t h e  second s t a g e ,  
s u b j e c t s  b e g i n  to  em p loy  t h e  i n t e r n a l  s t r u c t u r e  o f  t h e  
p i c t u r e  as t h e  f ram e  o f  r e f e r e n c e ,  p r o v i d i n g  t h a t  t h e r e  a re
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f ew  o t h e r  f ra m e s  i n  c o m p e t i t i o n .  F i n a l l y ,  s u b j e c t s  become 
f r e e  o f  a l l  f ra m e s  o t h e r  t h a n  t h a t  p r o v i d e d  by  t h e  i n t e r n a l  
s t r u c t u r e  o f  t h e  p i c t u r e .  T h i s  i n t e r p r e t a t i o n  i s  c o n s i s t e n t  
w i t h  Jahoda and M c G u rk 's  own f i n d i n g s  o f  i n c r e a s e d  s p a t i a l  
a c c u r a c y  w i t h  age, and o f  r e d u c e d  s p a t i a l  a c c u r a c y  w i t h  t h e  
a d d i t i o n  o f  l i n e a r  p e r s p e c t i v e  i n  t h e  f o r m  o f  t h e  p a t h  and 
t h e  f e n c e  i n  t h e i r  c o l o u r  p i c t u r e s .
The r e s u l t s  o f  t h e  p r e s e n t  r e s e a r c h  and o f  McGurk and 
Jahoda ( 1975)  a p p e a r  t o  c o n f l i c t  w i t h  t h i s  i n t e r p r e t a t i o n ,  
because  t h e  l i n e a r  p e r s p e c t i v e  cu e  d i d  n o t  i n t e r f e r e  w i t h  
s p a t i a l  a c c u r a c y .  McGurk and Jahoda ( 1 9 7 5 )  s p e c u l a t e  t h a t  
G hana ian  c h i l d r e n  o m i t  t h e  p o s t u l a t e d  second s t a g e  o f  
d e v e lo p m e n t .  I t  i s  a l s o ,  h o w e v e r ,  p o s s i b l e  t h a t  t h e  l i n e a r  
p e r s p e c t i v e  cue  i n  t h e  b l a c k - a n d - w h i t e  d r a w i n g s  was n o t  
p o w e r f u l  enough t o  d i s r u p t  t h e  u t i l i s a t i o n  o f  t h e  i n t e r n a l  
s t r u c t u r e  o f  t h e  p i c t u r e  as a f ram e  o f  r e f e r e n c e ;  t h e  p a t h  
i s  p o r t r a y e d  by two c o n v e r g i n g  l i n e s  w h e re as  i n  t h e  c o l o u r e d  
v e r s i o n  i t  i s  p o r t r a y e d  as  a band o f  d i f f e r e n t  c o l o u r  f r o m  
t h e  b a c k g ro u n d  c o n v e r g i n g  i n  t h e  d i s t a n c e .
I t  was s u g g e s te d  ( C h a p t e r  F i v e )  t h a t  t h e  Jahoda-McGurk  
t e s t  t a p s  two d i f f e r e n t  a b i l i t i e s  and t h a t  w h i l e  t h e  s i z e  
s c o r e s  a r e  i n d i c a t i v e  o f  t h e  a b i l i t y  t o  j u d g e  r e l a t i v e  s i z e  
a t  a d i s t a n c e  and t h u s  i n d i c a t e  p e r c e p t i o n  o f  d e p t h ,  t h e  
s p a t i a l  s c o r e s  r e f l e c t  a s p a t i a l  a b i l i t y  o f  t h e  t y p e  needed 
f o r  t h e  c o n s t r u c t i o n  o f  a d i a g o n a l  ( O l s o n  1 9 7 0 ) .
P o s i t i o n n i n g  o f  o n l y  two o b j e c t s  a t  t h e  ends o f  t h e  d i a g o n a l  
i n  t h e  p i c t u r e  p e r c e p t i o n  t e s t  i s  l e s s  dem and ing  t h a n  t h e
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c o n s t r u c t i o n  o f  t h e  d i a g o n a l  l i n e  j o i n i n g  them, and s u b j e c t s  
a l l  d e m o n s t r a te d  t h e i r  a b i l i t y  t o  d i a g o n a l l y  a l i g n  t h e  
m ode ls  p r i o r  t o  t e s t i n g .  I t  has  been shown t h a t  t h e  s c o r e s  
on a t a s k  s i m i l a r  t o  O l s o n ' s  a r e  c o r r e l a t e d  w i t h  s p a t i a l  
s c o r e s  on th e  Jahoda-McGurk  t e s t ,  b u t  n o t  w i t h  s i z e  s c o r e s  
(Bond ,  1979 ) .  An o b s e r v e r  ca n  i n  f a c t  i n t e r p r e t  t h e  p i c t u r e  
t w o - d i m e n s i o n a l l y  and s t i l l  a c h i e v e  p e r f e c t  s p a t i a l  s c o r e s .  
The c o r r e c t  s p a t i a l  p o s i t i o n i n g  o f  t h e  m ode ls  r e q u i r e s  a 
t r a n s l a t i o n  f r o m  t h e  v e r t i c a l  p i c t u r e  to  t h e  h o r i z o n t a l  
r e s p o n s e  b o a r d ,  and t h e  s u b j e c t  has  t o  remember o n l y  one 
c o r r e s p o n d e n c e  (and  i t s  c o n v e r s e ) ,  t h a t  h i g h e r  up ( i n  t h e  
v e r t i c a l  p i c t u r e )  c o r r e s p o n d s  t o  f a r t h e r  away (on  t h e  
h o r i z o n t a l  b o a r d ) .
The i n t e r p r e t a t i o n  o f  d a t a  t h a t  t h e  a u t h o r s  c o n s i d e r e d  
f i r s t  and r e j e c t e d  was t h a t  s u b j e c t s  a p p ro a c h e d  t h e  t a s k  b y  
im a g i n i n g  t h e  t e s t  p i c t u r e  l a i d  on i t s  b a c k ,  b u t  t h e y  c l a i m  
t h a t  t h i s  w o u ld  h a v e  l e d  to  more a c c u r a t e  s p a t i a l  r e s p o n d in g  
t h a n  s i z e  r e s p o n d i n g .  As t h e  r e s u l t s  r e p o r t e d  i n  t h a t  s t u d y  
showed s u b j e c t s  t o  h a v e  more a c c u r a t e  s i z e  re s p o n s e s  t h a n  
s p a t i a l  r e s p o n s e s ,  t h e y  r e j e c t e d  t h i s  e x p l a n a t i o n .  I n  f a c t ,  
as m e n t io n e d  a bo v e ,  i n  t h e i r  c r o s s - c u l t u r a l  r e p l i c a t i o n s  
w i t h  t h e  c o l o u r  p i c t u r e s ,  one sample  o f  c h i l d r e n  ( t h e  Hong 
Kong b o a t  c h i l d r e n )  had s p a t i a l  r e s p o n s e s  w h ic h  were more 
a c c u r a t e  t h a n  t h e i r  s i z e  r e s p o n s e s ,  and i n  t h e i r  s u b s e q u e n t  
s t u d y  w i t h  t h e  b l a c k - a n d - w h i t e  p i c t u r e s ,  G hana ian  c h i l d r e n ' s  
s p a t i a l  s c o r e s  were  a l s o  more a c c u r a t e  th a n  t h e i r  s i z e  
s c o r e s .  I m a g i n i n g  t h e  p i c t u r e  l a i d  on i t s  back can n o t
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t h e r e f o r e  be r e j e c t e d  as an e x p l a n a t i o n  f o r  s p a t i a l  
p e r f o r m a n c e  f o r  t h e  r e a s o n s  s u g g e s te d  by  t h e  a u t h o r s .
McGurk and Jahoda (1 9 7 4 )  d e m o n s t r a te d  t h a t  t h e  p ro b le m  f o r  
young c h i l d r e n  l i e s  i n  t h e  s e l e c t i o n  and p o s i t i o n i n g  o f  t h e  
m ode ls  r a t h e r  t h a n  i n  t h e  p e r c e p t i o n  o f  t h e i r  r e l a t i v e  
p o s i t i o n s ,  and t h a t  t h i s  i s  d i s r u p t e d  by p i c t o r i a l  f ra m e s  o f  
r e f e r e n c e .  The p r e s e n t  f i n d i n g s  s u g g e s t  t h a t  t h e  c o m p e t in g  
f r a m e  must  be s t r o n g l y  p o r t r a y e d  i n  o r d e r  t o  d i s r u p t  
a l i g n m e n t  w i t h  t h e  h o r i z o n t a l  b o u n d a r y  o f  t h e  p i c t u r e .
S p a t i a l  a b i l i t y  as i n d i c a t e d  by t h e  c o n s t r u c t i o n  o f  t h e  
d i a g o n a l ,  as i n  O l s o n ' s  s t u d y ,  m ig h t  be i n f l u e n c e d  by  
s p a t i a l  e x p e r i e n c e  i n  e v e r y d a y  l i f e .  Munroe and Munroe 
t e s t e d  Kenyan ( L o g o l i  and K i p s i g i s )  c h i l d r e n ,  some o f  whom 
had no s c h o o l i n g  and some o f  whom had 1-4 y e a r s  o f  
s c h o o l i n g ,  w i t h  O l s o n ' s  t a s k  ( O ls o n  1 9 7 0 ) .  The Kenyan 
c h i l d r e n  e x p e r i e n c e d  g r e a t  d i f f i c u l t y  i n  c o p y i n g  t h e  
d i a g o n a l ,  and s u c c e s s  was s t r o n g l y  r e l a t e d  to  s c h o o l i n g .
The p ro b le m  d i d  n o t  l i e  i n  t h e  t e s t i n g  medium, f o r  v i r t u a l l y  
a l l  t h e  c h i l d r e n  c o u l d  copy  t h e  to p  row o f  a c h e c k e r b o a r d  
d i s p l a y .  Munroe and Munroe r e p o r t e d  t h a t  most  L o g o l i  
c h i l d r e n  were u n a b le  t o  read  a f t e r  two y e a r s  o f  s c h o o l i n g ,  
and i n  t h e i r  o p i n i o n ,  t h e  s c h o o l c h i l d r e n ' s  s u c c e s s  was n o t  
r e l a t e d  t o  l i t e r a c y .  They n o t i c e d  t h a t  L o g o l i  boys  had more 
suc c e s s  t h a n  t h e  g i r l s  i n  c o p y i n g  t h e  d i a g o n a l  and 
a t t r i b u t e d  t h i s  sex  d i f f e r e n c e  t o  t h e  b o y s '  g r e a t e r  m o to r  
and s p a t i a l  e x p e r i e n c e  -  t h e  g i r l s  t ended  t o  s t a y  c l o s e  t o  
home and be i n v o l v e d  i n  t a s k s ,  whereas  t h e  boys  were  more
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f r e e  to  wander and e x p lo r e .
0 . The r e l a t i v e  e f f i o a o y  o f  p i c t o r i a l  d e p th  c u e s .
The g e n e r a l  f i n d i n g  o f  t h i s  r e s e a r c h  i s  t h a t  s t a t i c ,  o r  
p i c t o r i a l ,  cues  t o  d e p t h  had l i t t l e  d i f f e r e n t i a l  i n f l u e n c e  
on p e r c e p t i o n  o f  s i z e  by  M a la w ia n s  a t  each age l e v e l .  O n ly  
i n t e r p o s i t i o n  emerged as  s i g n i f i c a n t l y  e n h a n c in g  
t h r e e - d i m e n s i o n a l  r e s p o n s e s  on i t s  own. The r e l a t i v e  
e f f i c a c y  o f  o b j e c t  s i z e ,  t e x t u r e  g r a d i e n t ,  a e r i a l  
p e r s p e c t i v e ,  i n t e r p o s i t i o n ,  l i n e a r  p e r s p e c t i v e  and e l e v a t i o n  
have  been c o n s i d e r e d  a t  a number o f  p o i n t s  i n  t h i s  r e s e a r c h .  
E l e v a t i o n  c o v a r i e s  w i t h  o b j e c t  s i z e  i n  a p e r s p e c t i v e  
d r a w i n g ,  and McGurk and Jahoda ( 1 9 7 4 )  showed e l e v a t i o n  a l o n e  
t o  be a r e l a t i v e l y  weak b u t  e f f e c t i v e  cu e  to  d e p t h .
However ,  i t  was s u g g e s te d  above  ( s e c t i o n  b) t h a t  e l e v a t i o n  
was p r i m a r i l y  a s p a t i a l  cue  f o r  young M a la w ia n s .  The 
p r e s e n t  f i n d i n g s  a r e  t h a t  t h e . e f f e c t i v e n e s s  o f  e l e v a t i o n  i s  
d e p e n d e n t  on t h e  p i c t o r i a l  c o n t e n t ;  t h u s  i n  t h e  h u t  s e r i e s  
o f  p i c t u r e s  no c u e s  were  e f f e c t i v e ,  w h i l e  i n  t h e  f i g u r e  
s e r i e s  e l e v a t i o n  a l o n e  was a weak d e p th  cue .  The re  was 
e v i d e n c e  t h a t  t h e  a e r i a l  p e r s p e c t i v e  e f f e c t  was n o t  
i n t e r p r e t e d  as a cu e  to  d e p t h .  E l e v a t i o n  w i t h  t e x t u r e  
g r a d i e n t  e l i c i t e d  m a r g i n a l l y  more a c c u r a t e  s i z e  re s p o n s e s  
t h a n  e l e v a t i o n  a l o n e  i n  t h e  m a j o r i t y  o f  s a m p le s ,  whereas  
t h e r e  were no i n d i c a t i o n s  o f  i n c r e a s e d  a c c u r a c y  o f  s i z e  
s c o r e s  w i t h  t h e  a d d i t i o n  o f  l i n e a r  p e r s p e c t i v e .  The f a c t  
t h a t  t h e  ro a d  was i n d i c a t e d  by  o n l y  two l i n e s  i n  each
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d r a w in g  m i g h t  have c o n t r i b u t e d  t o  t h e  i n e f f e c t i v e n e s s  o f  
l i n e a r  p e r s p e c t i v e  as a c u e .
The r o l e  o f  t h e  h o r i z o n  l i n e  r e m a in s  u n c l e a r .  Young 
s u b j e c t s  d o i n g  t h e  o r i g i n a l  Hudson t e s t  and S l l l i m a n ’ s 
v e r s i o n  o f  i t  ( S i l l i m a n  1 9 7 9 ) ,  mis i d e n t i f i e d  t h e  h o r i z o n ,  
c a l l i n g  i t  a ' r o a d '  o r  a ' s t i c k ' .  S i l l i m a n ' s  s u b j e c t s  were  
A m e r ic a n s  in  e l e m e n t a r y  s c h o o l  and t h e y  were a c c u r a t e  i n  
i d e n t i f y i n g  t h e  h i l l .  M u n d y - C a s t l e ' s  ( 1966)  G hana ian  
s u b j e c t s  a l m o s t  w i t h o u t  e x c e p t i o n  m is  i d e n t i f i e d  t h e  h o r i z o n .
The h o r i z o n  l i n e  i n  H u d s o n 's  p i c t u r e s  w i t h  l i n e a r  
p e r s p e c t i v e  i s  a s t r a i g h t  l i n e ,  and t h i s  m i g h t  have  
c o n t r i b u t e d  to  i t s  m is  i d e n t i f i c a t i o n ,  f o r  i t  i s  u n u s u a l  t o  
see such a h o r i z o n  e x c e p t  i n  p r o j e c t i o n ,  o f  a l a r g e  expanse  
o f  w a t e r .  When i t  i s ' c o r r e c t l y  . i d e n t i f i e d ,  t h e  h o r i z o n  c a n  
p l a y  an i m p o r t a n t  r o l e  i n  e s t a b l i s h i n g  t h e  s c a l e  o f  a 
p i c t u r e  and d e p th  r e l a t i o n s  w i t h i n  i t .  I n  v i e w  o f  t h e  
i n e f f e c t i v e n s s  o f  t h e  o t h e r  s t a t i c  cues  t o  d e p t h  f o r  
M a la w ia n s ,  i t  i s  p o s s i b l e  t h a t  h o r i z o n  r a t i o  i n f o r m a t i o n  
wou ld  be e q u a l l y  i n e f f e c t i v e .  An e x p e r i m e n t  was d e s ig n e d  t o  
t e s t  f o r  a r e s p o n s i v e n e s s  t o  h o r i z o n  i n f o r m a t i o n  (see  
A p pend ix  C) b u t  i t  was n o t  p o s s i b l e  to  r u n  i t .  The p i c t u r e s  
used i n  e x p e r i m e n t s  1 and 2 , a l o n g  w i t h  t h e  s e r i e s  o f  
p i c t u r e s  used i n  e x p e r i m e n t s  4 - 8 ,  w i t h  two h u t s ,  two f i g u r e s  
and two L a c to g e n  t i n s  were  a l l  d e s i g n e d  to  c i r c u m v e n t  t h e  
p ro b le m  o f  t h e  h o r i z o n .  Thus i n  t h e  l a t t e r ,  t h e r e  was no 
h o r i z o n  l i n e ,  w h i l e  i n  t h e  f o r m e r ,  t h e  h o r i z o n  l i n e  d i d  n o t  
i n t e r s e c t  t h e  i t e m s  i n  t h e  d r a w i n g .  T h i s  m ig h t  have
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c o n t r i b u t e d  t o  l o w e r  s c o r e s  t h a n  a n t i c i p a t e d  t h r o u g h o u t  t h e  
C h a p t e r  F i v e  e x p e r i m e n t s .  S i z e  s c o r e s  w e re  g e n e r a l l y  l o w e r  
t h a n  t h o s e  o b t a i n e d  by  J ahoda  and  McGurk  f o r  G h a n a ia n  
s u b j e c t s ,  and a l t h o u g h  c h a n g i n g  t h e  p i c t u r e s  f r o m  h u t s  t o  
f i g u r e s  t o  p h o t o g r a p h s  d i d  s i g n i f i c a n t l y  r a i s e  s i z e  s c o r e s ,  
i t  d i d  n o t  r a i s e  them t o  t h e  e x p e c t e d  l e v e l .  As d i s c u s s e d  
p r e v i o u s l y ,  t h e  J a h o d a - M c G u r k  p i c t u r e s  d i s p l a y e d  a g r e a t e r  
p r o p o r t i o n  o f  t h e  r e a r g r o u n d  a d u l t  t h a n  o f  t h e  f o r e g r o u n d  
a d u l t  a b o v e  t h e  h o r i z o n  l i n e ,  p r e d i s p o s i n g  s u b j e c t s  t o  
i d e n t i f y  t h e  r e a r g r o u n d  f i g u r e  as  an  ' a d u l t  e v e n  when i t s  
p i c t o r i a l  s i z e  was s m a l l e r  t h a n  t h a t  o f  t h e  f o r e g r o u n d  a d u l t  
t h u s  e n h a n c i n g  t h e  a c c u r a c y  o f  s i z e  s c o r e s .  I f  t h i s  
i n t e r p r e t a t i o n  i s  c o r r e c t ,  t h e n  i t  must  be q u e s t i o n n e d  why 
s u b j e c t s  w e re  so f r e q u e n t l y  c o r r e c t  i n  r e s p o n d i n g  t o  t h e  
m o d i f i e d  v e r s i o n  o f  t h e  Hudson p i c t u r e s  i n  w h i c h ,  a g a i n ,  t h e  
h o r i z o n  l i n e  had  been  r a i s e d  i n  o r d e r  t o  p r e v e n t  c o n f u s i o n .
A p l a u s i b l e ,  b u t  p o s t  h o c ,  e x p l a n a t i o n  l i e s  i n  t h e  
p r o p o r t i o n  o f  t h e  r e a r g r o u n d  h u t  t o  t h e  f o r e g r o u n d  h u t ;  i n  
t h e  ’ h u t s ’ p i c t u r e s ,  t h e  d i m e n s i o n s  o f  t h e  r e a r g r o u n d  h u t  
were  t w o - t h i r d s  t h e  d i m e n s i o n s  o f  t h e  f o r e g r o u n d  h u t  w h e re a s  
i n  t h e  m o d i f i c a t i o n  o f  t h e  Hudson p i c t u r e s ,  t h e  r e a r g r o u n d  
h u t  was l e s s  t h a n  h a l f  t h e  s i z e  o f  t h e  f o r e g r o u n d  h u t .  The 
r e l a t i v e l y  s m a l l e r  r e a r g r o u n d  h u t  s u g g e s t s  g r e a t e r  d i s t a n c e *  
P e rh a p s  even  more  i m p o r t a n t ,  t h e  j u d g e m e n t s  made o f  t h e  
' b o y *  p i c t u r e s  w e re  d i s t a n c e  j u d g e m e n t s  w h e r e a s  t h o s e  t o  t h e  
m o d i f i e d  v e r s i o n s  o f  t h e  J a h o d a -M c G u rk  t e s t  w e re  s i z e  
j u d g e m e n t s .  The h o r i z o n  l i n e  d e s e r v e s  more a t t e n t i o n ,  and
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and i t  w o u ld  be i n t e r e s t i n g  t o  know a t  w h a t  s t a g e  M a l a w i a n s  
u t i l i s e  h o r i z o n  i n f o r m a t i o n .  V e r y  l i t t l e  w o rk  has  b ee n  done  
on i t  e v e n  i n  W e s t e r n  s u b j e c t s .  S e d g w ic k  ( 1 9 7 3 )  d i d  f i n d  
e v i d e n c e  o f  u t i l i s a t i o n  o f  s i m p l e  h o r i z o n  r a t i o  i n f o r m a t i o n  
i n  a d u l t  A m e r i c a n s ,  b u t  h i s  w o r k  was n o t  e x t e n d e d  to  
c h i l d r e n .  I t  s h o u l d  be  b o r n e  i n  m ind  t h a t  t h e  s i m p l e  
h o r i z o n  r a t i o  o b t a i n s  o n l y  f o r  a l e v e l ,  unb o u n d e d  g r o u n d  
p l a n e ,  and w o u ld  t h e r e f o r e  n o t  h o l d  f o r  t h e  p i c t u r e s  i n  
w h i c h  a m o u n t a i n  i s  s u g g e s t e d  b y  t h e  p o s i t i o n  o f  t h e  h o r i z o n  
l i n e .
O f  t h e  s t a t i c  d e p t h  c u e s ,  o n l y  i n t e r p o s i t i o n  a p p e a r e d  
t o  be c o n v e y i n g  p i c t o r i a l  d e p t h  i n f o r m a t i o n  t o  t h e  M a la w ia n  
c h i l d r e n ,  and i t  a p p e a r s  n e c e s s a r y  t o  l o o k  t o  t h e  
u t i l i s a t i o n  o f  o t h e r  s o u r c e s  o f  i n f o r m a t i o n  i n  o r d e r  t o  
u n d e r s t a n d  t h e  d e v e l o p m e n t  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n  i n  
M a l a w i a n s .
d . T h e  r o l e  o f  f a m i l i a r i t y  i n  r e c o g n i t i o n  and  t h e  
p e r c e p t i o n  o f  p i c t o r i a l  d e p t h
I n  C h a p t e r  One, r e s e a r c h  was p r e s e n t e d  w h i c h  
d e m o n s t r a t e d  t h a t  d r a w i n g s  o f  common o b j e c t s  a r e  r e c o g n i s e d  
by p e o p l e  who h a v e  had  l i t t l e  o r  no  e x p o s u r e  t o  p i c t u r e s  
( H o c h b e r g  and B r o o k s  1 9 6 2 ,  J a h o d a  e t  a l  19 7 7 ,  D e r e g o w s k i ,  
M u ld r o w  and M u ld r o w  1 9 7 2 ) .  D e r e g o w s k i  f o u n d  t h a t  when B i s a  
s c h o o l c h i l d r e n  and  a d u l t  m a le s  w e re  shown p h o t o g r a p h s  o f  
m o d e l  a n i m a l s  and  were  a s k e d  t o  p o i n t  t o  t h e  a p p r o p r i a t e
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m o d e l  i n  an a r r a y  o f  m o d e l  a n i m a l s ,  t h e  s u b j e c t s  d i s p l a y e d  
g r e a t e r  d i f f i c u l t y  w i t h  u n f a m i l i a r  a n i m a l s  t h a n  w i t h  a n i m a l s  
t h a t  w e re  f a m i l i a r  t o  them .  I t  ha s  a l s o  been  shown t h a t  
d r a w i n g s  o f  f a m i l i a r  i t e m s  e l i c i t  g r e a t e r  p e r c e p t i o n  o f  
p i c t o r i a l  d e p t h  t h a n  d r a w i n g s  o f  u n f a m i l i a r  i t e m s .  F o r  
e x a m p le ,  m o d i f i c a t i o n s  o f  t h e  Hudson p i c t u r e s  h a v e  e l i c i t e d  
more r e s p o n s e s  i n d i c a t i v e  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n  t h a n  
t h e  o r i g i n a l  p i c t u r e s  ( O m a r i  and M a c G i n t i e  1 9 7 4 ,  O p o l o t  
1 9 7 6 , Hagen and  J o h n s o n  19 7 7 ,  L e a c h  1 9 7 5 ) .  ' R e s u l t s  
p r e s e n t e d  h e r e i n  ( C h a p t e r  F o u r )  a r e  a l s o  i n  a g r e e m e n t ,  and 
e x t e n d  p r e v i o u s  f i n d i n g s  b y  s h o w in g  t h a t  e v e n  u n e d u c a t e d  
c h i l d r e n  p e r c e i v e  d e p t h  i n  d r a w i n g s  o f  f a m i l i a r  s c e n e s .
The same h o l d s  t r u e  f o r  t h e  i n t e r p r e t a t i o n  o f  d i a g r a m s .  
A s t u d y  o f  t h e  s p a t i a l  i n t e r p r e t a t i o n  o f  d i a g r a m s  o f  
s t r u c t u r e s  ( N i c h o l s o n  and  Seddon 1977a & b) showed t h e  
n e c e s s i t y  o f  c o m p r e h e n d in g  t h e  s p a t i a l  s t r u c t u r e  i n  i t s  
t h r e e - d i m e n s i o n a l  f o r m  i n  o r d e r  f o r  t h e  i n t e r p r e t a t i o n  o f  
t h e  d i a g r a m s  t o  be c o r r e c t .  They  i n v e s t i g a t e d  t h e  
p e r c e p t i o n  o f  d e p t h  i n  h e x a g o n a l  and c u b o i d  s t r u c t u r e s  and 
f o u n d  a r a t h e r  l o w  l e v e l  o f  c o m p r e h e n s i o n  among N i g e r i a n  
s e c o n d a r y  s c h o o l  s t u d e n t s  a s  com pa red  w i t h  E n g l i s h  s e c o n d a r y  
s c h o o l  s t u d e n t s .  I n  a s u b s e q u e n t  e x p e r i m e n t ,  t h e  a u t h o r s  
( N i c h o l s o n ,  Seddon and W orsnop  1977b)  used  s t e r e o s c o p i c  
p i c t u r e s ,  p l a n o s c o p i c  p i c t u r e s  and m o d e ls  i n  an  
i n s t r u c t i o n a l  p r o g r a m  i n t e n d e d  t o  b r i n g  a b o u t  a n  i m p r o v e m e n t  
i n  t h e  N i g e r i a n  b o y s ’ p e r f o r m a n c e .  They f o u n d  d i f f e r e n t i a l  
e f f e c t i v e n e s s  o f  t h e  t r a i n i n g  p r o g r a m s  among Y o r u b a  and
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Hausa s t u d e n t s ,  b u t  t h e  u s e  o f  s t e r e o s c o p i c  p i c t u r e s  was 
e f f e c t i v e  i n  e n h a n c i n g  p i c t o r i a l  d e p t h  p e r c e p t i o n  i n  b o t h  
g r o u p s .  A c o m b i n a t i o n  o f  d i a g r a m s  and m o d e l s  was a l s o  
e f f e c t i v e  f o r  t h e  Hausa s t u d e n t s ,  b u t  a p r o g r a m  u s i n g  o n l y  
m o d e l s  was n o t .
I n  e f f e c t  t h i s  s u g g e s t s  t h a t  i n  o r d e r  t o  i n t e r p r e t  
s p a t i a l  r e l a t i o n s  d e p i c t e d  i n  a d r a w i n g  o f  a s t r u c t u r e  i t  i s  
n e c e s s a r y  t o  c o m p re h e n d  t h e  t h r e e - d i m e n s i o n a l  s p a t i a l  
r e l a t i o n s h i p s  i n  t h e  r e a l  o b j e c t s  p o r t r a y e d .  K n o w le d g e  o f  
t h e  l a t t e r  i s  an  e s s e n t i a l  p r e r e q u i s i t e  o f  t h e  f o r m e r  a t  t h e  
l e v e l  o f  a b i l i t y  w i t h  w h i c h  we h a v e  been  d e a l i n g ,  b u t  i t  
does  n o t  i m p l y  t h e  f o r m e r .  The d i a g r a m  i s  an  a b s t r a c t i o n  o f  
t h e  m o d e l ,  and t h e  r e a d e r  m us t  be f a m i l i a r  w i t h  t h e  f e a t u r e s  
o f  t h e  m o d e l  d i s p l a y e d  i n  t h e  d i a g r a m  i n  o r d e r  t o  r e c o g n i s e  
them i n  t h e  d i a g r a m .
The e m p i r i c a l  d a t a  t h u s  s u p p o r t s  a t h e o r e t i c a l  p o s i t i o n  
t h a t  p i c t o r i a l  r e p r e s e n t a t i o n  o f  t h r e e - d i m e n s i o n a l i t y  i s  n o t  
p u r e l y  c o n v e n t i o n a l ,  b u t  t h a t  t h e  same k i n d  o f  i n f o r m a t i o n  
i s  a v a i l a b l e  i n  a d r a w i n g  as i n  a r e a l  s c e n e .  H o w e v e r ,  i t  
i s  n e c e s s a r y  f o r  t h e  n a i v e  o b s e r v e r  t o  be f a m i l i a r  w i t h  t h e  
r e l e v a n t  f e a t u r e s  o f  t h e  t h r e e - d i m e n s i o n a l  l a y o u t  i n  o r d e r  
t o  c o r r e c t l y  i n t e r p r e t  t h e  t w o - d i m e n s i o n a l  l a y o u t .  As 
p i c t o r i a l  s o p h i s t i c a t i o n  i n c r e a s e s  t h r o u g h  w i d e - r a n g i n g  
e x p o s u r e  t o  and i n t e r p r e t a t i o n  o f  p i c t u r e s ,  t h e  a b i l i t y  t o  
d ed uce  t h r e e - d i m e n s i o n a l  s t r u c t u r e  f r o m  t h e  t w o - d i m e n s i o n a l  
r e p r e s e n t a t i o n  d e v e l o p s .
The a s s o c i a t i o n  o f  t h e  r a t h e r  b r o a d  v a r i a b l e s  o f  f a m i l y
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b a c k g r o u n d  and e d u c a t i o n  w i t h  p i c t o r i a l  d e p t h  p e r c e p t i o n  may 
w e l l  be  i n  p a r t  a t  l e a s t  d u e  t o  t h e  g r e a t e r  e x p o s u r e  t o  a 
v a r i e t y  o f  o b j e c t s  i n  t h e  r e a l  w o r l d .  I n  G i b s o n i a n  t e r m s ,  
g r e a t e r  e x p o s u r e  t o  a v a r i e t y  o f  e n v i r o n m e n t s  and  v i e w s  o f  
o b j e c t s  g i v e s  g r e a t e r  o p p o r t u n i t y  f o r  t h e  k n o w le d g e  o f  
i n v a r i a n t s  w h i c h  c an  t h e n  be r e c o g n i s e d  i n  d r a w i n g s .  G ib s o n  
a r g u e s  t h a t  " . . a  p i c t u r e  i s  a s u r f a c e  so t r e a t e d  t h a t  i t  
makes a v a i l a b l e  a l i m i t e d  o p t i c . . .  a r r a y  o f  p e r s i s t i n g  
i n v a r i a n t s  o f  s t r u c t u r e  t h a t  a r e  n a m e le s s  and  f o r m l e s s ”  
( 1 9 7 9 ,  p . 2 7 0 - 2 7 1 ) .  He assum es  t h a t  ” . .some o f  t h e  
i n v a r i a n t s  o f  an  a r r a y  can  be s e p a r a t e d  f r o m  i t s  p e r s p e c t i v e  
s t r u c t u r e ,  n o t  o n l y  when t h e  p e r s p e c t i v e  k e e p s  c h a n g i n g ,  as 
i n  l i f e ,  b u t  a l s o  when i t  i s  a r r e s t e d ,  as i n  a s t i l l  
p i c t u r e . "  He g i v e s  an e x a m p le  o f  a c h i l d  p l a y i n g  w i t h  t h e  
f a m i l y  c a t ,  t h e  c h i l d  p e r c e i v e s  t h e  i n v a r i a n t  c a t ,  n o t  one  
p a r t i c u l a r  p e r s p e c t i v e  o f  t h e  c a t ,  and t h u s  when h e  f i r s t  
sees  a p i c t u r e  o f  a c a t ,  he  i s  p r e p a r e d  t o  p i c k  up t h e  
i n v a r i a n t s ,  t h r o u g h  w h i c h  he g e t s  i n f o r m a t i o n  f o r  t h e  
p e r s i s t e n c e  o f  t h a t  m o b i l e  l a y o u t  o f  s u r f a c e s .  I t  f o l l o w s  
t h a t  i f  t h e  c h i l d  has  n o t  p e r c e i v e d  d i f f e r e n t  p e r s p e c t i v e s  
o f  o b j e c t s  and  l a y o u t s ,  he w i l l  n o t  be p r e p a r e d  t o  p i c k  up 
t h e  i n v a r i a n t s  d i s p l a y e d  i n  a p i c t u r e  and r e l a t e  them t o  a 
m e a n i n g f u l  f o r m .
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e.  P i c t o r i a l  c o n v e n t i o n  v e r s u s  p h o t o g r a p h i c  p r o j e c t i o n
P h o t o g r a p h s  a r e  g e n e r a l l y  c o n s i d e r e d  t o  be good 
c o n v e y e r s  o f  p i c t o r i a l  i n f o r m a t i o n .  They have  a 
p o i n t - t o - p o i n t  c o r r e s p o n d e n c e  w i t h  t h e  s c e n e  t h e y  p o r t r a y  
and i f  t h e  p h o t o g r a p h  i s  i n  c o l o u r ,  i t  c a p t u r e s  much o f  t h e  
a v a i l a b l e  o p t i c a l  i n f o r m a t i o n .  H o w e v e r ,  t h i s  t h e s i s  has  
been c o n c e r n e d  i n  t h e  m a in  w i t h  b l a c k - a n d - w h i t e  p i c t u r e s ,  
and t h e  b l a c k - a n d - w h i t e  p h o t o g r a p h  i s  an  a b s t r a c t i o n  i n  
w h i c h  i n f o r m a t i o n a l  c o n t e n t  i s  a l r e a d y  g r e a t l y  r e d u c e d ,  
a l t h o u g h  t h e  o p t i c  a r r a y  i s  p r e s e r v e d .  N a i v e  o b s e r v e r s  
d i s p l a y  d i f f i c u l t y  ( H e r s k o v i t s  1959 ,  F u g l e s a n g  1978)  i n  
i n t e r p r e t i n g  b l a c k - a n d - w h i t e  p h o t o g r a p h s ,  and t h e i r  p r o b l e m  
a p p e a r s  t o  be t h a t  o f  s e p a r a t i n g  o u t  f e a t u r e s  f r o m  t h e  
b a c k g r o u n d .
P h o t o g r a p h s  c o n t a i n  more  o p t i c a l l y  f a i t h f u l  i n f o r m a t i o n  
t h a n  o u t l i n e  d r a w i n g s ,  f o r ,  a l t h o u g h  t h e  o u t l i n e  d r a w i n g  may 
be an e n t i r e l y  f a i t h f u l  r e p r e s e n t a t i o n  ( f o r .  e x a m p le  t h e  
o u t l i n e  may h a v e  been  t r a c e d  f r o m  t h e  p h o t o g r a p h )  some 
i n f o r m a t i o n  i s  l o s t .  Some o f  t h e  l o s t  i n f o r m a t i o n  may be 
r e p l a c e d  by  s h a d i n g  t h e  l i n e  d r a w i n g ,  o r  by  l i n e  and t o n e .
A c a r t o o n  i s  l e a s t  o p t i c a l l y  f a i t h f u l  and i t  m i g h t  be 
p r e d i c t e d  t h a t  i t  w o u ld  be a l e s s  e f f e c t i v e  means o f  
c o n v e y i n g  i n f o r m a t i o n  t h a n  a p h o t o g r a p h ,  y e t  i t  c a n  c o n v e y  
i n f o r m a t i o n  more  r a p i d l y  t h a n  a p h o t o g r a p h  t o  s o p h i s t i c a t e d  
v i e w e r s .  T h i s  has  been d e m o n s t r a t e d  e x p e r i m e n t a l l y  by  Ryan 
and S c h w a r t z  ( 1 9 5 6 ) .  They  t e s t e d  t h e  speed  o f  r e c o g n i t i o n
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o f  o b j e c t s  i n  p h o t o g r a p h s ,  shaded  d r a w i n g s ,  l i n e  d r a w i n g s
and c a r t o o n s .  The o b j e c t s  w e re  ( 1 )  a human h a n d  a g a i n s t  a
l i g h t  b a c k g r o u n d ,  i n  f o u r  d i f f e r e n t  o r i e n t a t i o n s ;  ( 2 ) a 
g r o u p  o f  f i v e  e l e c t r i c a l  k n i f e  s w i t c h e s  w i t h  one s w i t c h  open
and t h e  r e s t  c l o s e d ;  ( 3 ) a c u t - a w a y  m o d e l  o f  t h e  v a l v e s  o f  a
s te a m  e n g i n e .  T h e re  were  f o u r  p o s i t i o n s  f o r  e a c h  o f  t h e  
t h r e e  p i c t u r e s ,  and each  o f  t h e s e  t w e l v e  c o n f i g u r a t i o n s  w e re  
r e p r o d u c e d  as  a p h o t o g r a p h ,  a l i n e  d r a w i n g ,  a s had ed  d r a w i n g  
and a c a r t o o n .  The d r a w i n g s  w e re  r e p r o d u c e d  f r o m  t h e  
p h o t o g r a p h .  R e c o g n i t i o n  was f a s t e s t  f o r  t h e  c a r t o o n s ,  
s l o w e s t  f o r  t h e  l i n e  d r a w i n g s ,  w i t h  p h o t o g r a p h s  and shad ed  
d r a w i n g s  i n t e r m e d i a t e .  The c a r t o o n s  w e re  t h e  l e a s t  f a i t h f u l  
r e p r e s e n t a t i o n s  o f  t h e  o p t i c a l  a r r a y s  f r o m  t h e  r e a l  o b j e c t s ,  
b u t  t h e y  h i g h l i g h t e d  t h e  f e a t u r e s  n e c e s s a r y  f o r  c o r r e c t  
i d e n t i f i c a t i o n .
T h e re  i s  t h u s  s u p p o r t  f o r  t h e  v i e w  t h a t  p i c t u r e  
i d e n t i f i c a t i o n  p r o c e e d s  b y  a p r o c e s s  o f  f e a t u r e  
i d e n t i f i c a t i o n .  I t  i s  s u g g e s t e d  t h a t  p e r c e p t i o n  o f  
p i c t o r i a l  d e p t h  p r o c e e d s  i n  a s i m i l a r  way .  I n  a d d i t i o n  t o  
i d e n t i f i c a t i o n  o f  o b j e c t s  and f i g u r e s  i n  t h e  p i c t u r e ,  d e p t h  
i n f o r m a t i o n  m us t  be i d e n t i f i e d ,  and a s t r a t e g y  o f  p a y i n g  
a t t e n t i o n  to  t h e  i n f o r m a t i o n  f o r  d e p t h  r a t h e r  t h a n  to  t h e  
i n f o r m a t i o n  f o r  f l a t n e s s  m us t  be a p p l i e d .  I n  t h e  f a c e  o f  
i n a d e q u a t e  o r  c o n f l i c t i n g  i n f o r m a t i o n  f o r  d e p t h ,  
i n a p p r o p r i a t e  s t r a t e g i e s  m i g h t  be e m p lo y e d  i n  o r d e r  t o  
a n s w e r  d e p t h - r e l a t e d  q u e s t i o n s ,  f o r  e x a m p le ,  a b o u t  t h e  
r e l a t i v e  d i s t a n c e s  o f  o b j e c t s .  The  d e v e l o p m e n t  o f
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s t r a t e g i e s  w i l l  be c o n s id e r e d  i n  t h e  f o l l o w i n g  s e c t i o n .
f .  The d e v e l o p m e n t  o f  s t r a t e g i e s  f o r  t h e  i n t e r p r e t a t i o n  o f  
p i c t o r i a l  d e p t h
One o f  t h e  s t r a t e g i e s  t h a t  m us t  be a c q u i r e d  i n  o r d e r  t o  
a c c u r a t e l y  p e r c e i v e  d e p t h  i n  a d r a w i n g  i s  t h a t  o f  i g n o r i n g  
t h e  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e .  P i r e n n e  ( 1 9 7 0 )  has 
shown how t h i s  i n f o r m a t i o n  i s  t a k e n  i n t o  a c c o u n t  i n  
s i t u a t i o n s  w h e re  t h e  o b s e r v e r  v i e w s  t h e  p i c t u r e  f r o m  an 
i n c o r r e c t  s t a t i o n  p o i n t ,  and i s  n e v e r t h e l e s s  a b l e  t o  
p e r c e i v e  t h e  p i c t u r e  i n  a r e l a t i v e l y  u n d i s t o r t e d  f a s h i o n .  A 
p h o t o g r a p h  o f  a p o s t e r  o r  s c e n e  t a k e n  f r o m  an  i n c o r r e c t  o r  
o b l i q u e  s t a t i o n  p o i n t  b y  c o n t r a s t  g i v e s  a d i s t o r t e d  v i e w  o f  
t h e  s u b j e c t  m a t t e r .  The  t e r m  ' i g n o r i n g *  i s  t h u s  p e r h a p s  a 
m is n o m e r ,  and t h e  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  h a s  t o  
be r e g i s t e r e d  i n  o r d e r  f o r  t h e  v i e w e r  t o  a d o p t  a n  a t t i t u d e  
a p p r o p r i a t e  to  p i c t u r e  v i e w i n g .  Once s u c h  an a t t i t u d e  h a s  
been  a d o p t e d ,  t h e  i n f o r m a t i o n  f o r  d e p t h  can  be m a x i m a l l y  
u t i l i s e d .
U n d e r  r e s t r i c t e d  v i e w i n g  c o n d i t i o n s ,  r e m o v a l  o f  
i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  im p r o v e s  p e r c e p t i o n  o f  
d e p t h .  I n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  comes f r o m  
b i n o c u l a r  c u e s  w h i c h  a t t e s t  t o  t h e  p r e s e n c e  o f  a s u r f a c e  and 
t h e  e q u a l  d i s t a n c e  o f  t h e  f o r m s  on  t h e  s u r f a c e .  M o t i o n  
p a r a l l a x  i n f o r m a t i o n ,  a v a i l a b l e  even  when t h e  p i c t u r e  i s  
v i e w e d  m o n o c u l a r l y ,  p r o v i d e s  e v i d e n c e  f o r  t h e  e q u a l  d i s t a n c e
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o f  t h e  f o r m s ,  b e c a u s e  when t h e  h ea d  i s  moved,  t h e  l i g h t  f r o m  
t h e  p i c t u r e  s u r f a c e  moves a c r o s s  t h e  r e t i n a  a t  a n  e q u a l  
r a t e .  Yonas and H a g e n ' s  ( 197 3 )  f i n d i n g s  and t h e  r e s u l t s  o f  
e x p e r i m e n t  9 p r o v i d e  e v i d e n c e  t h a t  s u b t r a c t i o n  o f  m o t i o n  
p a r a l l a x  i n f o r m a t i o n  e n h a n c e d  a c c u r a c y  o f  p i c t o r i a l  s i z e  
j u d g e m e n t s  i n  y o u n g  c h i l d r e n .  The a n a l y s i s  a l s o  showed t h a t  
a d u l t s  a d o p t e d  a s t r a t e g y  o f  i g n o r i n g  t h e  i n f o r m a t i o n  f o r  
t h e  p i c t u r e  p l a n e .
A g a i n s t  t h e s e  f i n d i n g s  a r e  t h o s e  o f  D e r e g o w s k i  and B y t h  
( 1 9 7 0 ) who d i d  n o t  f i n d  p e r c e p t i o n  o f  d e p t h  e n h a n c e d  b y  
r e m o v a l  o f  b a c k g r o u n d  i n f o r m a t i o n .  D e r e g o w s k i  and B y t h  made 
t r a n s p a r e n c i e s  o f  t h e  f i r s t  tw o  p i c t u r e s  o f  H u d s o n ' s  t e s t  
and d i s p l a y e d  them i n  a n  a p p a r a t u s  d e s i g n e d  by  G r e g o r y  
( 1 9 6 6 ) ,  The t r a n s p a r e n c i e s  w e re  b a c k - i l l u m i n a t e d  and 
d i s p l a y e d  t o  one eye  by  a m i r r o r .  A s m a l l  l i g h t  s o u r c e ,  
w h i c h  a p p e a r e d  t o  l i e  i n  t h e  f i g u r e ,  b u t  w h i c h  c o u l d  be 
moved c l o s e r  t o  o r  f a r t h e r  f r o m  t h e  v i e w e r ,  was seen  w i t h  
b o t h  eyes  and c o u l d  be a d j u s t e d  so as  t o  l i e  a t  t h e  same 
a p p a r e n t  d i s t a n c e  as  an y  s e l e c t e d  p a r t  o f  t h e  f i g u r e .  
S c o t t i s h  s t u d e n t s  r e s p o n d e d  t h r e e - d i m e n s i o n a l l y  t o  t h e  
secon d  c a r d  w h i c h  c o n t a i n e d  t h e  c u e  o f  s u p e r i m p o s i t i o n ,  b u t  
t h e  Zam b ian  d o m e s t i c  s e r v a n t s  r e m a in e d  2D t h r o u g h o u t .  The 
e x p l a n a t i o n  f o r  t h e  d i f f e r e n c e  i n  f i n d i n g s  m o s t  p r o b a b l y  
l i e s  i n  t h e  n a t u r e  o f  t h e  d i s p l a y s ,  and t h e  a u t h o r s  s u g g e s t  
t h a t  t h e  d e p t h  c u e s  w e re  t o o  weak t o  e l i c i t  
t h r e e - d i m e n s i o n a l  r e s p o n d i n g .  The d i s p l a y s  us e d  by  Yonas 
and Hagen and  i n  t h e  p r e s e n t  s t u d y  we re  o f  s o l i d  o b j e c t s  as
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o p p o s e d  t o  l i n e  d r a w i n g s ,  and t h e  p h o t o g r a p h i c  
t r a n s p a r e n c i e s  p r o v i d e d  m u l t i p l e  c u e s  t o  d e p t h ,  w h e re a s  t h e  
Hudson d r a w i n g s  d i d  n o t .
I t  i s  s u g g e s t e d  t h a t  t h e  f a i l u r e  o f  y o u n g  M a l a w i a n s  t o  
p e r c e i v e  p i c t o r i a l  d e p t h  i s  a r e s u l t  o f  t h e i r  a t t e n d i n g  t o  
t h e  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  and t h u s  p r e v e n t i n g  
t h e  o p e r a t i o n  o f  c o n s t a n c y  s c a l i n g  m e c h a n is m s .  Some 
a t t e m p t s  a t  t r a i n i n g  f o r  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h  
s u g g e s t  t h a t  t h e  f a i l u r e  t o  p e r c e i v e  p i c t o r i a l  d e p t h  i s  a 
r e s u l t  o f  a f a i l u r e  t o  a p p l y  t h e  c o r r e c t  s t r a t e g y .  F o r  
e x a m p le ,  D e r e g o w s k i  ( 1 9 7 4 )  f o u n d  t h a t  Z am b ian  P r i m a r y  
s c h o o l b o y s  who a t  f i r s t  r e s p o n d e d  t w o - d i m e n s i o n a l l y  t o  h i s  
( 1 9 6 8 ) d i a g r a m s ,  a l m o s t  a l l  b u i l t  t h r e e - d i m e n s i o n a l  m o d e l s  
i n  r e s p o n s e  to  s i m i l a r  d i a g r a m s  v ie w e d  t h r o u g h  a 
s t e r e o s c o p e .  When, i m m e d i a t e l y  a f t e r ,  t h e  b o y s  w e re  g i v e n  a 
c o n v e n t i o n a l  d i a g r a m  t o  b u i l d  u n d e r  n o r m a l  v i e w i n g  
c o n d i t i o n s ,  t h e y  w e re  more  l i k e l y  t o  r e s p o n d  
t h r e e - d i m e n s i o n a l l y .  T h i s  s u g g e s t s  t h a t  t h e  s t e r e o s c o p i c  
d e m o n s t r a t i o n  i l l u s t r a t e d  t h e  a p p l i c a t i o n  o f  t h e  s t r a t e g y  o f  
i g n o r i n g  t h e  p i c t u r e  p l a n e ,  and t h e  b o y s  c o u l d  t h e n  a p p l y  
t h i s  s t r a t e g y  t o  t h e  v i e w i n g  o f  t h e  d r a w i n g  u n d e r  n o r m a l  
v i e w i n g  c o n d i t i o n s .
L e a c h  ( 1 9 7 5 )  used  a s y s t e m  o f  m o v in g  c u t - o u t  s q u a r e s  
and c i r c l e s  n e a r e r  t o  and f a r t h e r  f r o m  t h e  s u b j e c t  b y  means 
o f  s t r i n g s ,  i n  o r d e r  t o  t e a c h  c h i l d r e n  t h a t  1 ) t h e  more 
d i s t a n t  o f  tw o  s h a p e s  i s  p a r t l y  h i d d e n  by  t h e  n e a r e r  s h a p e ;  
2 ) as  a shape  i s  moved away i t  a p p e a r s  t o  g r o w  s m a l l e r ;  3 )
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as  a more  d i s t a n t  s h a p e  i s  moved away i t  becom es  more  
e l e v a t e d  r e l a t i v e  to  a s t a t i o n a r y  s h a p e ;  4) as  tw o  s h a p e s  
a r e  moved away t h e y  t e n d  t o  c o n v e r g e ,  as do  t h e  s t r i n g s  f r o m  
w h i c h  t h e y  a r e  s u s p e n d e d .  He f o u n d  s i g n i f i c a n t  i m p r o v e m e n t s  
i n  Z im ba bw e an  P r i m a r y  s c h o o l c h i l d r e n ' s  p e r c e p t i o n  o f  
p i c t o r i a l  d e p t h  a f t e r  t h e  t e a c h i n g  s e s s i o n s .  L e a c h  a p p e a r s  
t o  h a v e  s u c c e s s f u l l y  t a u g h t  t h e  c h i l d r e n  t o  a t t e n d  t o  t h e  
i n f o r m a t i o n  f o r  d e p t h .
The  s u c c e s s  o f  t h e s e  t r a i n i n g  t e c h n i q u e s  l i e s  i n  
d i r e c t i n g  a t t e n t i o n  t o  t h e  a v a i l a b l e  i n f o r m a t i o n  f o r  d e p t h .  
D e r e g o w s k i ,  M u ld r o w  and M u l d r o w ' s  ( 1 9 7 2 )  o b s e r v a t i o n  t h a t  
Mekan p a i d  more a t t e n t i o n  t o  t h e  s u r f a c e  f a b r i c  t h a n  t o  t h e  
s u r f a c e  m a r k i n g ,  and F u g l e s a n g ' s  ( 1 9 7 9 )  comment  t h a t  t o  
v i l l a g e r s  t h e  m os t  s t r i k i n g  f e a t u r e  o f  a p h o t o g r a p h  was i t s  
s t r a i g h t  e d g e s ,  b o t h  i n d i c a t e  t h a t  f e a t u r e s  o t h e r  t h a n  t h o s e  
w h i c h  s p e c i f y  d e p t h  were  s a l i e n t  t o  v i l l a g e r s .  B e f o r e  
t r a i n i n g ,  i n f o r m a t i o n  f o r  d e p t h  u s e d  b y  t h e  a r t i s t  was n o t  
r e l e v a n t  t o  t h e  s u b j e c t ' s  p e r c e p t i o n  and  t h e  t r a i n i n g  
m e th o d s  s u c c e e d e d  i n  m a k in g  i t  r e l e v a n t .  The  p r e s e n t  
r e s e a r c h  and t h e  r e s u l t s  f o r  G h a n a ia n  s u b j e c t s  o f  McGurk and 
J a h o d a  ( 197 5 )  i n d i c a t e  t h a t  t h e r e  i s  l a c k  o f  s e n s i t i v i t y  t o  
i n d i v i d u a l  d e p t h  c u e s  a t  a n y  one ag e ,  w h i c h  c a n  a l s o  be 
e x p l a i n e d  i n  t e r m s  o f  a l a c k  o f  r e l e v a n c e  to  t h e  s u b j e c t s .
I f  t h e  d e p t h  i n f o r m a t i o n  becom es  s a l i e n t ,  t h e  p i c t u r e  i s  
r e c o g n i s e d  as  r e p r e s e n t i n g  t h r e e - d i m e n s i o n a l i t y  and s i z e  
r e l a t i o n s  w i l l  be  i n t e r p r e t e d  more  a c c u r a t e l y ,  t h r o u g h  t h e  
o p e r a t i o n  o f  s i z e  c o n s t a n c y  m e c h a n is m s ,
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g .  The r o l e  o f  c o n s t a n c y
A l t h o u g h  n o t  d e s i g n e d  as  a t e s t  o f  c o n s t a n c y ,  t h e  
e x p e r i m e n t  r e p o r t e d  i n  C h a p t e r  S i x  does  g i v e  i n d i c a t i o n s  o f  
c o n s t a n c y .  I n  some c o n s t a n c y  e x p e r i m e n t s ,  t h e  s u b j e c t  i s  
shown t h e  s t a n d a r d  o b j e c t  and i s  a s k e d  t o  j u d g e  w h e t h e r  o r  
n o t  e a c h  one o f  a num be r  o f  e x a m p le s  o f  t h e  v a r i a b l e  i s  t h e  
same s i z e  as  t h e  s t a n d a r d .  When t h e  v a r i a b l e  i s  f a r t h e r  
f r o m  t h e  s u b j e c t  t h a n  t h e  s t a n d a r d ,  o p e r a t i o n  o f  p e r f e c t  
c o n s t a n c y  w o u ld  l e a d  t h e  s u b j e c t  t o  c h o o s e  a v a r i a b l e  t h e  
same p h y s i c a l  s i z e  as  t h e  s t a n d a r d  even t h o u g h  t h e  r e t i n a l  
a n g l e  s u b t e n d e d  b y  t h e  v a r i a b l e  w o u ld  be s m a l l e r  t h a n  t h a t  
s u b t e n d e d  b y  t h e  s t a n d a r d .  U n d e r c o n s t a n c y  i s  e x h i b i t e d  when 
t h e  s u b j e c t  c h o s e s  a v a r i a b l e  w h i c h  i s  l a r g e r  t h a n  t h e  
s t a n d a r d .  I n  e x p e r i m e n t  9 ,  t h e  more  d i s t a n t  o b j e c t  was 
a l w a y s  l a r g e r  t h a n  t h e  n e a r e r  o b j e c t ,  and i f  t h e r e  was 
p e r f e c t  c o n s t a n c y  t h e  more d i s t a n t  o b j e c t  s h o u l d  h a v e  been  
c h o s e n  a s  l a r g e r  a l l  t h e  t i m e .  As d i s c u s s e d  i n  C h a p t e r  
T h r e e ,  c e r t a i n  e x p e r i m e n t a l  c o n d i t i o n s  t e n d  t o  r e d u c e  
c o n s t a n c y ,  and i n  t h e  p r e s e n t  e x p e r i m e n t  t h e  m o n o c u l a r  
v i e w i n g  and r e s t r i c t e d  c u e s  w o u ld  do t h i s .  A d u l t s  and  7 - 8  
y e a r  o l d s  g a v e  a t  l e a s t  95% c o r r e c t  r e s p o n s e s  i n  t h e  
3- d i m e n s i o n a l  m o t i o n  p a r a l l a x  p r e s e n t  c o n d i t i o n ,  w h i c h  g a v e  
t h e  g r e a t e s t  i n f o r m a t i o n  f o r  d e p t h .  T h o u l e s s  ( 1933 )  and 
B e v e r i d g e  (19 3 5  ) f o u n d  g r e a t e r  s i z e  c o n s t a n c y  i n  g r o u p s  o f  
I n d i a n  and West  A f r i c a n  s t u d e n t s  t h a n  i n  E u ro p e a n  s t u d e n t s .  
I f  t h e  M a la w ia n  s t u d e n t s  e x h i b i t e d  g r e a t e r  s i z e  c o n s t a n c y
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t h a n  t h e  A m e r i c a n  s t u d e n t s  t e s t e d  b y  Yonas and Hagen ( 1 9 7 3 ) ,  
t h e  mean p e r c e n t a g e s  c o r r e c t  u n d e r  t h e  t h r e e - d i m e n s i o n a l  
m o t i o n  p a r a l l a x  p r e s e n t  c o n d i t i o n  s h o u l d  be h i g h e r  f o r  
M a l a w i a n s .  T h i s  i s  n o t  t h e  c a s e ,  as  c a n  be seen  f r o m  T a b le  
7 .1  i n  A p p e n d ix  D. The mean p e r c e n t a g e s  c o r r e c t  a r e  l o w e r  
f o r  M a l a w i a n s ,  and a l t h o u g h  t h e  d i f f e r e n c e  f o r  t h e  two o l d e r  
g r o u p s  o f  s u b j e c t s  i s  v e r y  s l i g h t ,  f o r  t h e  y o u n g e s t  g r o u p  i t  
i s  q u i t e  m a rk e d .  I n  n o r m a l  c o n s t a n c y  e x p e r i m e n t s ,  v i e w i n g  
i s  b i n o c u l a r ,  w h e re a s  i n  t h e  p r e s e n t  e x p e r i m e n t  v i e w i n g  i s  
m o n o c u l a r ,  and i t  c o u l d  be  t h a t  t h e  r e d u c t i o n  i n  i n f o r m a t i o n  
f r o m  t h e  b i n o c u l a r  t o  t h e  m o n o c u l a r  v i e w i n g  d i f f e r e n t i a l l y  
r e d u c e d  a c c u r a c y .  I t  m us t  a l s o  be c o n s i d e r e d  t h a t  f o r  t h e  
y o u n g e s t  g r o u p  t h e  t e s t  o b j e c t s  m i g h t  h a v e  been  u n f a m i l i a r ,  
as t h e  c h i l d r e n  m i g h t  n o t  h a v e  e n c o u n t e r e d  g e o m e t r i c a l  
s h a p e s  o t h e r  t h a n  c i r c l e s  o u t s i d e  n u r s e r y  s c h o o l ;  i f  t h i s  
were  so ,  i t  w o u ld  h a v e  t e n d e d  t o  l o w e r  s c o r e s .
The l o w e r  p e r c e n t a g e s  c o r r e c t  f o r  t w o - d i m e n s i o n a l  as  
com pared  w i t h  t h r e e - d i m e n s i o n a l  c o n d i t i o n s  and f o r  c h i l d r e n  
as c om pa red  w i t h  a d u l t s  i n d i c a t e  l e s s  c o n s t a n c y .  T h i s  i s  i n  
a c c o r d a n c e  w i t h  p r e v i o u s  r e s e a r c h  w h i c h  has  shown l o w e r  s i z e  
c o n s t a n c y  i n  r e s p o n s e  to  p h o t o g r a p h s  t h a n  t e s t  o b j e c t s  and 
l o w e r  s i z e  c o n s t a n c y  u n d e r  m o n o c u l a r  t h a n  u n d e r  b i n o c u l a r  
v i e w i n g  c o n d i t i o n s  ( L e i b o w i t z ,  Bussy  and M c G u i re  195 7 ,  
W i n t e r s  and B a l d w i n  1 9 7 1 ) .  The i n d i c a t i o n s  o f  
u n d e r c o n s t a n c y  i n  t h e  c h i l d r e n  a r e  a l s o  i n  a c c o r d a n c e  w i t h  
t h e  d e v e l o p m e n t a l  w o rk  on W e s t e r n  c h i l d r e n  and  w i t h  t h e  
f i n d i n g s  o f  M u n d y - C a s t l e  and N e ls o n  ( 1 96 2 )  f o r  b l a c k  n u r s e r y
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s c h o o l  c h i l d r e n .
A d u l t s  w e re  more o f t e n  c o r r e c t  t h a n  c h i l d r e n  and t h e  
o b j e c t s  t h e m s e l v e s  more  o f t e n  e l i c i t e d  c o r r e c t  r e s p o n s e s  
t h a n  p h o t o g r a p h s  o f  t h e  o b j e c t s .  T h e re  was an  i n c r e a s e  i n  
c o r r e c t  r e s p o n s e s  w i t h  age u n d e r  b o t h  2 -  and  3 - d i m e n s i o n a l  
v i e w i n g  c o n d i t i o n s .  C o m p a r i s o n  o f  j u d g e m e n t s  made u n d e r  t h e  
3 - d i m e n s i o n a l  c o n d i t i o n s  showed t h a t  c h i l d r e n ' s  j u d g e m e n t s  
were  more a c c u r a t e  when m o t i o n  p a r a l l a x  i n f o r m a t i o n  was 
a v a i l a b l e .  A d u l t s  a p p e a r  t o  p l a c e  l e s s  r e l i a n c e  t h a n  
c h i l d r e n  on k i n e t i c  i n f o r m a t i o n  f o r  d e p t h  and t h i s  w o u ld  
s u g g e s t  t h a t  t h e y  r e l y  i n s t e a d  e i t h e r  on s t a t i c  d e p t h  
i n f o r m a t i o n  o r  on a n o t h e r  s y s t e m  o f  e s t i m a t i o n  w h i c h  
o p e r a t e s  i n d e p e n d e n t  o f  d e p t h  i n f o r m a t i o n .
M o t i o n  p a r a l l a x  has  bee n  shown t o  p r o v i d e  i n f o r m a t i o n  
f o r  d e p t h  even i n  t h e  a b s e n c e  o f  o t h e r  d e p t h  c u e s .  R o g e r s  
and Graham ( 1 9 7 9 )  used  s t i m u l u s  d i s p l a y s  c o n s i s t i n g  o f  
c o m p u t e r - g e n e r a t e d  r a n d o m - d o t  p a t t e r n s  t h a t  c o u l d  be 
t r a n s f o r m e d  b y  each  m ovem en t  o f  t h e  o b s e r v e r  o r  t h e  
o s c i l l o s c o p e  on w h i c h  t h e y  we re  d i s p l a y e d ,  and t h e y  
s u c c e e d e d  i n  s i m u l a t i n g  t h e  r e l a t i v e  m ovement  i n f o r m a t i o n  
p r o d u c e d  b y  a t h r e e - d i m e n s i o n a l  s u r f a c e .  The a u t h o r s  a l s o  
f o u n d  t h a t  i n  a s t e r e o s c o p i c  m a t c h i n g  t a s k ,  t h e  p e r c e i v e d  
d e p t h  f r o m  t h e  p a r a l l a x  t r a n s f o r m a t i o n s  was i n  c l o s e  
a g r e e m e n t  w i t h  t h e  d e g r e e  o f  r e l a t i v e  im age  d i s p l a c e m e n t ,  as 
w e l l  a s  p r o d u c i n g  a c o m p e l l i n g  i m p r e s s i o n  o f  
t h r e e - d i m e n s i o n a l i t y  n o t  u n l i k e  t h a t  f o u n d  w i t h  r a n d o m - d o t  
s t e  r e o g r a m s .
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H o w ev e r ,  as  f a r  a s  s i z e  j u d g m e n t s  a r e  c o n c e r n e d ,  m o t i o n  
p a r a l l a x  o n l y  p r o v i d e s  i n f o r m a t i o n  as  t o  w h i c h  o f  two  
o b j e c t s  i s  more  d i s t a n t .  On t h e  o t h e r  h a n d ,  e l i m i n a t i o n  o f  
m o t i o n  p a r a l l a x  r e s u l t s  i n  i n f o r m a t i o n  f o r  t h e  e q u a l  
d i s t a n c e  o f  t h e  o b j e c t s ,  and s u c h  i s  t h e  c a s e  when v i e w i n g  
p i c t o r i a l  d i s p l a y s .  I t  a p p e a r s  t h a t  A m e r i c a n  a d u l t s  d e v e l o p  
an a b i l i t y  t o  u t i l i s e  i n f o r m a t i o n  f o r  d e p t h  o t h e r  t h a n  t h a t  
p r o v i d e d  by  m ovem ent .  The i n f o r m a t i o n  t h e y  u t i l i s e  m us t  be 
t h e  s t a t i c  i n f o r m a t i o n ,  w h i c h  c a n  a l s o  be d i s p l a y e d  
p i c t o r i a l l y .  M a la w ia n  a d u l t s  d i d  n o t  f u l l y  u t i l i s e  t h e  
s t a t i c  i n f o r m a t i o n  i n  t h r e e - d i m e n s i o n a l  d i s p l a y s  i n  
e x p e r i m e n t  9 , and i t  f o l l o w s  t h a t  t h e y  w i l l  be  l e s s  l i k e l y  
t o  p i c k  i t  up i n  t w o - d i m e n s i o n a l  d i s p l a y s .
A m e r i c a n  s u b j e c t s  h a v e  a l s o  been d e m o n s t r a t e d  t o  be 
a b l e  t o  a n a l y s e  d i f f e r e n t  s o u r c e s  o f  s i z e  and d i s t a n c e  
i n f o r m a t i o n  i n  a p i c t o r i a l  d i s p l a y  ( U h l a r i k  e t  a l ,  1 9 8 0 ) ,  
and i n  t h e  c o u r s e  o f  t h e i r  w o r k ,  U h l a r i k  e t  a l  d e m o n s t r a t e d  
t h a t  s i z e  was s c a l e d  r e l a t i v e  t o  a p e r c e p t u a l  u n i t  
i n d e p e n d e n t l y  o f  d i s t a n c e .  The  a u t h o r s  e x a m in e d  t h e  e f f e c t s  
o f  i n s t r u c t i o n a l  s e t s  ( o b j e c t i v e ,  p h e n o m e n a l ,  p r o j e c t i v e  and 
r e t i n a l )  on t h e  j u d g e d  s i z e s  o f  b l o c k s  p l a c e d  a t  v a r i o u s  
' d i s t a n c e s '  i n  a p i c t o r i a l  a r r a y .  The s u r f a c e  on w h i c h  t h e  
b l o c k s  we re  s u p e r i m p o s e d  was a d a r k  b l u e  c l o t h ,  r e g u l a r l y  
t e x t u r e d  w i t h  w h i t e  p o l k a  d o t s ,  w h i c h  was p h o t o g r a p h e d  f r o m  
a h e i g h t  o f  .7m a b o v e  t h e  a r r a y .  S u b j e c t s  w e re  shown 
b a c k - p r o j e c t e d  s l i d e s  o f  t h e  a r r a y ,  and we re  a s k e d  t o  make a 
m a g n i t u d e  e s t i m a t i o n  o f  t h e  s i z e  o f  t h e  b l o c k  i n  each
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p h o t o g r a p h ,  t h e  s m a l l e s t  b l o c k  a t  t h e  c l o s e s t  d i s t a n c e  b e i n g  
used  as  t h e  s t a n d a r d  o f  "10  u n i t s " .  S u b j e c t s  r e c e i v i n g  t h e  
o b j e c t i v e ,  p h e n o m e n a l  o r  p r o j e c t i v e  s e t s  o f  i n s t r u c t i o n s  
were  e n c o u r a g e d  t o  " . . . t h i n k  o f  t h i s  s u r f a c e  as  a r o a d  o r  
s i d e w a l k  g o i n g  o f f  i n t o  t h e  d i s t a n c e ,  o r  a s  a c a r p e t  on  t h e  
f l o o r .  I m a g i n e  i t  i n  t h e  way t h a t  g i v e s  y o u  t h e  g r e a t e s t  
f e e l i n g  o f  d e p t h ,  o r  t h r e e - d i m e n s i o n a l i t y . "  S u b j e c t s  
r e c e i v i n g  r e t i n a l  i n s t r u c t i o n s  w e re  t o l d  t o  i g n o r e  t h e  
r e c e d i n g  s u r f a c e .  Each s u b j e c t  v i e w e d  t h e  s i x  b l o c k s  a t  
e ach  o f  f o u r  d i s t a n c e s ,  and t h e  t i m e  t a k e n  t o  make each  
e s t i m a t i o n  was r e c o r d e d .  M a g n i t u d e  e s t i m a t i o n s  o f  s i z e  were  
c o n s i s t e n t  w i t h  p r e v i o u s  s t u d i e s  o f  s i z e  c o n s t a n c y  i n  
t h r e e - d i m e n s i o n a l  a r r a y s ,  w i t h  o b j e c t i v e  i n s t r u c t i o n s  
l e a d i n g  t o  s l i g h t  o v e r c o n s t a n c y ,  p h e n o m e n a l  i n s t r u c t i o n s  t o  
n e a r - p e r f e c t  c o n s t a n c y ,  p r o j e c t i v e  i n s t r u c t i o n s  t o  
u n d e r c o n s t a n c y  and r e t i n a l  i n s t r u c t i o n s  t o  g r e a t e r  
u n d e r c o n s t a n c y .  A n a l y s i s  o f  t h e  r e a c t i o n  t i m e s  r e v e a l e d  
t h a t  r e a c t i o n  t i m e  i n c r e a s e d  w i t h  t h e  a c t u a l  s i z e  o f  t h e  
b l o c k s ,  b u t  was n o t  a f f e c t e d  b y  p e r c e i v e d  d i s t a n c e .  T h e r e  
was an i n t e r a c t i o n  b e t w e e n  s i z e  and d i s t a n c e  f o r  t h e  
p r o j e c t i v e  and r e t i n a l  i n s t r u c t i o n s ,  w i t h  r e a c t i o n  t i m e  
i n c r e a s i n g  w i t h  t h e  s i z e  o f  t h e  o b j e c t ,  b u t  no  such  
i n t e r a c t i o n  u n d e r  t h e  o b j e c t i v e  and p h e n o m e n a l  i n s t r u c t i o n s .  
The a u t h o r s  i n t e r p r e t  t h e i r  f i n d i n g s  as  s h o w in g  t h a t  " . . .  i n  
o r d e r  t o  s c a l e  t h e  s i z e  o f  a n  o b j e c t  r e l a t i v e  t o  a s t a n d a r d  
u n i t ,  an o b s e r v e r  m us t  e s t i m a t e  t h e  nu m b e r  o f  p e r c e p t u a l  
u n i t s  i n  t h e  c o m p a r i s o n  f i g u r e .  The more p e r c e p t u a l  u n i t s
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t h e  c o m p a r i s o n  c o n t a i n s ,  t h e  l o n g e r  t h e  t i m e  r e q u i r e d  
( p . 6 6 ) .  H o w e v e r ,  t h e  i n s t r u c t i o n a l  s e t  a l t e r e d  t h e  
p e r c e p t u a l  s c a l e  u n i t .  O b j e c t i v e  and p h e n o m e n a l  
i n s t r u c t i o n s  r e q u i r e d  s c a l i n g  t h e  d i s t a l  s i z e s  o f  t h e  
c o m p a r i s o n  r e l a t i v e  t o  a s c a l e  u n i t  o f  a c o n s t a n t  d i s t a l  
s i z e .  P r o j e c t i v e  and r e t i n a l  i n s t r u c t i o n s  r e q u i r e d  s c a l i n g  
o f  t h e  p r o x i m a l  s i z e s  o f  t h e  c o m p a r i s o n  f i g u r e s  r e l a t i v e  t o  
a s t a n d a r d  s c a l e  u n i t .
T h e i r  f i n d i n g s  a r e  c o n s i s t e n t  w i t h  G i b s o n ’ s ( 1950)  
a p p r o a c h  t o  s i z e  c o n s t a n c y .  A c c o r d i n g  t o  G ib s o n ,  s i z e  
c o n s t a n c y  " i s  a b y - p r o d u c t  o f  t h e  c o n s t a n t  s c a l e  o f  t h e  
v i s u a l  w o r l d  a t  d i f f e r e n t  d i s t a n c e s .  S c a l e ,  n o t  s i z e ,  i s  
a c t u a l l y  w h a t  r e m a i n s  c o n s t a n t  i n  p e r c e p t i o n "  ( 1 9 5 0 , p . l 8 l ) .  
G ib s o n  ( 1979 ) e x p r e s s e s  t h i s  c o n c e p t  o f  s c a l e  i n  t e rm s  o f  
’ i n v a r i a n t  r a t i o s '  w h i c h  a r e  p i c k e d  up by  t h e  o b s e r v e r ,  s u c h  
as t h a t  p r o v i d e d  b y  t h e  c o n s t a n t  n u m b e r  o f  t e x t u r e  e l e m e n t s  
o c c l u d e d  by  an o b j e c t ,  h o w e v e r  d i s t a n t .  G ib s o n  g o e s  on  to  
s u g g e s t  t h a t  " b o t h  s i z e  and d i s t a n c e  a r e  p e r c e i v e d  d i r e c t l y .  
The o l d  t h e o r y  t h a t  t h e  p e r c e i v e r  a l l o w s  f o r  t h e  d i s t a n c e  i n  
p e r c e i v i n g  t h e  s i z e  o f  s o m e t h i n g  i s  u n e c e s s a r y "  ( 1 9 7 9 ,
p . 1 6 2 ) .
I n  C h a p t e r  T h r e e ,  r e f e r e n c e  was made to  W e i n s t e i n ' s  
( 1 9 5 7 )  s t u d y ,  i n  w h i c h  he  d e m o n s t r a t e d  t h a t  A m e r i c a n  a d u l t s  
were  a b l e  t o  make a good  e s t i m a t e  o f  t h e  s i z e  o f  a s t a k e  
even  w i t h o u t  t e x t u r e  i n f o r m a t i o n .  T h i s  s u g g e s t s  t h a t  t h e y  
were  a b l e  t o  e r e c t  a s c a l e  l a r g e l y  on t h e  b a s i s  o f  t h e  
i n f o r m a t i o n  t h a t  t h e  p i c t u r e  r e p r e s e n t e d  a f i e l d  s t r e t c h i n g
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away i n  t h e  d i s t a n c e .  T h e re  a r e  i n d i c a t i o n s  t h a t  
p i c t o r i a l l y  e d u c a t e d  s u b j e c t s  make t h i s  a s s u m p t i o n  even  i n  
t h e  a b s e n c e  o f  i n s t r u c t i o n s  as  t o  t h e  t h r e e - d i m e n s i o n a l  
s p a c e  r e p r e s e n t e d ,  b u t  i t  i s  u n l i k e l y  t h a t  y o u n g  c h i l d r e n  
and p i c t o r i a l l y  u n e d u c a t e d  a d u l t s  do  so .  F o r  t h e  l a t t e r ,  
t h e r e f o r e ,  t h e  s t a t i c  i n f o r m a t i o n  f o r  d e p t h  w o u ld  h a v e  t o  be  
more p l e n t i f u l ,  o r  t h e  s c e n e  p o r t r a y e d  more  o b v i o u s l y  
t h r e e - d i m e n s i o n a l  t h r o u g h  i t s  f a m i l i a r i t y  t o  t h e  v i e w e r  i n  
t h e  t h r e e - d i m e n s i o n a l  w o r l d ,  i n  o r d e r  f o r  t h e  v i e w e r  t o  make 
t h e  a s s u m p t i o n  o f  t h r e e - d i m e n s i o n a l i t y .  V e r y  f e w  o f  t h e  
s t u d i e s  o f  A f r i c a n s  h a v e  u s e d  p i c t u r e s  o f  f a m i l i a r  s c e n e s  
w i t h  p l e n t i f u l  d e p t h  c u e s  and a l s o  i n s t r u c t e d  s u b j e c t s  t h a t  
t h e y  w e re  g o i n g  t o  see s u c h  a s c e n e .  One t h a t  d i d  so was 
t h a t  o f  Leach  ( 1 9 7 5 ) ,  and h i s  s u b j e c t s  d i s p l a y e d  h i g h  
p e r c e n t a g e s  o f  t h r e e - d i m e n s i o n a l  r e s p o n d i n g .
R o c k ,  S h a l l o  and S c h w a r t z  ( 1 9 7 8 )  a r g u e  t h a t  " t h e  
t r a d i t i o n a l  p i c t o r i a l  c u e s  s u c h  as p e r s p e c t i v e  o r  t e x t u r e  
g r a d i e n t s  a r e  n e i t h e r  a n e c e s s a r y  n o r  a s u f f i c i e n t  b a s i s  f o r  
t h e  p e r c e p t i o n  o f  an  e x t e n d e d  g r o u n d  p l a n e .  They  
h y p o t h e s i s e d  t h a t  t h e  p i c t u r e  m us t  be r e c o g n i s e d  as  
r e p r e s e n t i n g  a g r o u n d  p l a n e  i n  o r d e r  t o  l e a d  t o  a n  
i m p r e s s i o n  o f  d e p t h .  I n  o r d e r  t o  t e s t  t h e i r  h y p o t h e s i s ,  
t h e y  showed s u b j e c t s  a p h o t o g r a p h  o f  a f i e l d  o f  g r a s s ,  
w i t h o u t  a n y  h o r i z o n  o r  s k y ;  10 o f  t h e  32 U n i v e r s i t y  s t u d e n t s  
t e s t e d  d i d  n o t  r e c o g n i s e  t h e  p h o t o g r a p h .  A s t a n d a r d  w h i t e  
s q u a r e  and a c o m p a r i s o n  w h i t e  s q u a r e  were  p r o j e c t e d  on t h e  
s c r e e n ,  t h e  s t a n d a r d  i n  t h e  ’ f o r e g r o u n d ’ l e f t ,  and t h e
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v a r i a b l e  i n  t h e  r i g h t  ' r e a r g r o u n d ’ . S u b j e c t s  a d j u s t e d  t h e  
v a r i a b l e  s q u a r e  t o  m a tc h  t h e  a p p a r e n t  s i z e  o f  t h e  s t a n d a r d  
i n  an  a s c e n d i n g  and a d e s c e n d i n g  t r i a l .  T h e r e  was a 
s i g n i f i c a n t  d i f f e r e n c e  b e tw e e n  t h e  c o m p a r i s o n  s e t t i n g  and 
t h e  r e a l  s i z e  o f  t h e  s t a n d a r d  f o r  t h e  s u b j e c t s  who 
r e c o g n i s e d  t h e  p i c t u r e ,  b u t  no  d i f f e r e n c e  f o r  t h o s e  who d i d  
n o t  r e c o g n i s e  t h e  p i c t u r e .  The  a u t h o r s  c o n t e n d  t h a t  c e r t a i n  
f e a t u r e s  o f  an  a r r a y  ( h o r i z o n ,  s k y ,  t e x t u r e ,  p e r s p e c t i v e  
p a t t e r n  e t c . )  a r e  f i r s t  d e t e c t e d  p r i o r  t o  a n y  i m p r e s s i o n  o f  
d e p t h .  The r e c o g n i t i o n  t h a t  t h e n  o c c u r s  b r i n g s  w i t h  i t  t h e  
i m p r e s s i o n  o f  d e p t h .
The f a c t  t h a t  W e s t e r n  a d u l t s  a r e  a b l e  t o  make 
e s t i m a t i o n s  o f  s i z e  a c c o r d i n g  t o  r e t i n a l  a n g l e  i n  s i z e  
c o n s t a n c y  e x p e r i m e n t s  h a s  b ee n  t a k e n  t o  i m p l y  t h e  a d o p t i o n  
o f  an  a n a l y t i c  a t t i t u d e ,  and i t  i s  t h i s  t e n d e n c y  t o  a n a l y s e  
t h a t  ha s  been  p r o p o s e d  as  t h e  e x p l a n a t i o n  f o r  t h e  l o w e r  
c o n s t a n c y  o f  W e s t e r n  a d u l t s  as  o p p o s e d  t o  n o n - W e s t e r n e r s .  
C o n s ta n c y  s c a l i n g  i s  a c o m p r o m is e  b e tw e e n  t h e  a c t u a l  s i z e  o r  
s hape  o f  an  o b j e c t  and t h e  r e t i n a l  a n g l e  i t  s u b t e n d s ,  and 
W e s t e r n  a d u l t s  a r e  a b l e  t o  a l t e r  t h e  e x t e n t  o f  t h i s  
c o m p ro m is e  a c c o r d i n g  t o  i n s t r u c t i o n s .  T h e r e  h a v e  been  no 
s t u d i e s  o f  t h e  e f f e c t s  o f  i n s t r u c t i o n s  on  c o n s t a n c y  s c a l i n g  
i n  A f r i c a n  s u b j e c t s ,  b u t  s t u d i e s  o f  W e s t e r n  c h i l d r e n  
i n d i c a t e  t h a t  t h e  a b i l i t y  t o  v a r y  e s t i m a t e s  a c c o r d i n g  t o  
i n s t r u c t i o n s  d o e s  n o t  d e v e l o p  u n t i l  a b o u t  age  12 y e a r s  
( R a p o p o r t  19 6 7 ) .
S t u d i e s  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n  h a v e ,  on t h e
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o t h e r  h a n d ,  shown a t e n d e n c y  f o r  W e s t e r n  s u b j e c t s  t o  
d e m o n s t r a t e  g r e a t e r  p e r c e p t i o n  o f  d e p t h  t h a n  A f r i c a n s  (H a g e n  
and J o n e s  1 9 7 8 ,  J a h o d a  and  McGurk  197 4a ,  McGurk and J aho da  
1 9 7 5 ) .  T h e r e  t h u s  a p p e a r s  t o  be  a r e l a t i o n s h i p  b e tw e e n  h i g h  
c o n s t a n c y  (and  i m p l i c i t  c o n s t a n c y )  and l o w  p i c t o r i a l  d e p t h  
p e r c e p t i o n ,  w h i c h  i s  s u r p r i s i n g ,  b e c a u s e  i t  w o u ld  be 
e x p e c t e d  t h a t  v i e w e r s  who e x h i b i t  h i g h  c o n s t a n c y  i n  t h e  
t h r e e - d i m e n s i o n a l  s e t t i n g  w o u ld  a l s o  e x h i b i t  h i g h  c o n s t a n c y  
i n  t h e  t w o - d i m e n s i o n a l  s e t t i n g .  T h i s  p r o b l e m  c a n  be 
r e s o l v e d  i f  c o n s t a n c y  i s  c o n s i d e r e d  i n  a f r a m e w o r k  o f  an  
a b i l i t y  t o  a n a l y s e  i n f o r m a t i o n  f o r  d e p t h .  A l a c k  o f  s u c h  an 
a b i l i t y  w o u ld  r e s u l t  i n  l o w  c o n s t a n c y  i n  t h e  p r e s e n c e  o f  
o n l y  s t a t i c  i n f o r m a t i o n  f o r  d e p t h .  T h i s  w o u ld  be  e s p e c i a l l y  
l i k e l y  i n  s u b j e c t s  who d i s p l a y e d  a r e l i a n c e  on k i n e t i c  d e p t h  
i n f o r m a t i o n .  A l a c k  o f  a n a l y s i s  and a r e l i a n c e  on k i n e t i c  
i n f o r m a t i o n  i m p l i e s  t h e  s a l i e n c e  o f  t h e  i n f o r m a t i o n  f o r  t h e  
e q u a l  d i s t a n c e  o f  t h e  f o r m s  on  t h e  p i c t u r e  s u r f a c e ,  and 
h e n c e  t w o - d i m e n s i o n a l  p i c t u r e  p e r c e p t i o n .  The  a b i l i t y  t o  
a n a l y s e  v i s u a l  i n f o r m a t i o n  and  make s i z e  j u d g e m e n t s  
a c c o r d i n g  t o  i n s t r u c t i o n s  c o u l d  be  t e s t e d  d i r e c t l y  by  
c o n d u c t i n g  a s t a n d a r d  s i z e  c o n s t a n c y  e x p e r i m e n t  w i t h  
o b j e c t i v e ,  p h e n o m e n a l  and r e t i n a l  i n s t r u c t i o n s .  I t  w o u ld  be  
p r e d i c t e d  t h a t  e d u c a t e d  a d u l t  M a l a w i a n s '  s i z e  j u d g e m e n t s  
w o u ld  d i f f e r  l e s s  u n d e r  d i f f e r e n t  i n s t r u c t i o n s  t h a n  e d u c a t e d  
a d u l t  W e s t e r n e r s ' ,  and t h a t  u n e d u c a t e d  M a l a w i a n s  w o u ld  
d i s p l a y  l e a s t  d i f f e r e n c e .
The l a c k  o f  an  a n a l y t i c  a t t i t u d e  w o u ld  a l s o  r e s u l t  i n
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a t e n d e n c y  t o  d ra w  o b j e c t s  as  t h e y  a r e  known t o  be  r a t h e r  
t h a n  a s  t h e y  a r e  seen  to  b e .  T h e r e  w o u ld  t h u s  be a t e n d e n c y  
f o r  t h e  n o n - W e s t e r n e r  t o  e x p e c t  t h e  s i z e  o f  a n  o b j e c t  i n  a
d r a w i n g  t o  be t h e  s i z e  as  p o r t r a y e d ,  w h e re a s  t h e  W e s t e r n
v i e w e r  e x p e c t s  t h e  p i c t u r e  to  p o r t r a y  t h e  p e r s p e c t i v e  s i z e  
o f  an  o b j e c t .  I n  many c a s e s ,  t h e  a r t i s t  d o e s  n o t  w o rk  o u t  
t h e  p e r s p e c t i v e  g e o m e t r y ,  i n s t e a d  he  d r a w s  w h a t  l o o k s  
n a t u r a l ,  and t h i s  i s  a c o m p r o m is e  b e tw e e n  t h e  p e r s p e c t i v e
s i z e  and t h e  p e r c e i v e d  s i z e .  A l a c k  o f  a h a b i t  o f  a t t e n d i n g
t o  t h e  p e r s p e c t i v e  s i z e  o f  a n  o b j e c t  was n o t i c e d  b y  t h e  A r t  
l e c t u r e r  a t  C h a n c e l l o r  C o l l e g e ,  who f o u n d  t h a t  M a la w ia n  
t e e n a g e r s  had  d i f f i c u l t y  i n  p e r c e i v i n g  a more  d i s t a n t  o b j e c t  
as  s m a l l e r  t h a n  a n e a r e r  on e ,  even  when t h e y  used  t h e  u s u a l  
a i d  o f  a p e n c i l  h e l d  a t  a r m ' s  l e n g t h  t o  make c o m p a r i s o n s  
(Oman, p e r s o n a l  c o m m u n i c a t i o n ) .  T h i s  c r e a t e s  d i f f i c u l t i e s  
f o r  t h e  a r t i s t  who i s  a t t e m p t i n g  t o  d r a w  i n  p e r s p e c t i v e .
I n  1 9 3 1 ;  T h o u l e s s  ( 1 9 3 1 b )  w r o t e  " T h e  e s s e n t i a l  f a c t  o f  
p h e n o m e n a l  r e g r e s s i o n  i s  t h a t  an  i m p o r t a n t  f a c t o r  i n  t h e  
d e t e r m i n a t i o n  o f  p e r c e p t u a l  r e s p o n s e  i s  t h e  n a t u r e  o f  t h e  
p h y s i c a l  o b j e c t  so f a r  a s  t h e  c o n d i t i o n s  o f  p e r c e p t i o n  a r e  
s u c h  t h a t  t h e  o b s e r v i n g  s u b j e c t  has  any  c u e s  as  t o  w h a t  a r e  
t h e  c h a r a c t e r s  o f  t h e  p h y s i c a l  o b j e c t . "  I f  tw o  o b s e r v e r s  
h a v e  d i f f e r e n t  r e g r e s s i o n  t o  t h e  r e a l  o b j e c t ,  o r  s i z e  
c o n s t a n c y ,  t h e y  w i l l  p e r c e i v e  t h e  s i z e s  o f  d i s t a n t  o b j e c t s  
d i f f e r e n t l y ,  and t h e r e  i s  no r e a s o n  n o t  t o  e x t e n d  t h i s  t o  
t h e i r  p e r c e p t i o n  o f  s i z e  i n  d r a w i n g s .
T h e re  i s  some e m p i r i c a l  s u p p o r t  f r o m  t h e  p r e s e n t
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r e s e a r c h  f o r  an a s s o c i a t i o n  o f  good c o n s t a n c y  w i t h  
t w o - d i m e n s i o n a l  p i c t u r e  p e r c e p t i o n .  I f  M yam bo 's  ( 1 9 7 2 )  
f i n d i n g  o f  h i g h e r  shape  c o n s t a n c y  i n  u n e d u c a t e d  M a l a w i a n s  
and l o w e r  c o n s t a n c y  i n  e d u c a t e d  E u r o p e a n s ,  w i t h  e d u c a t e d  
M a l a w i a n s  i n t e r m e d i a t e  i s  i n d i c a t i v e  o f  a g e n e r a l  t r e n d  i n  
c o n s t a n c y ,  i t  w o u ld  be  p r e d i c t e d  t h a t  a c o r r e s p o n d i n g  o r d e r  
w o u ld  emerge  i n  p i c t o r i a l  d e p t h  p e r c e p t i o n ,  w i t h  t h e  
e d u c a t e d  E u ro p e a n s  e x h i b i t i n g  g r e a t e s t  p e r c e p t i o n  o f  
p i c t o r i a l  d e p t h  and t h e  u n e d u c a t e d  M a l a w i a n s  l e a s t .  T h i s  
was t h e  c a s e  i n  t h e  c o m p a r i s o n  o f  t h e  t h r e e  g r o u p s  o f  1 3 - 1 4  
y e a r  o l d s  on  t h e  ' h u t s '  v e r s i o n  o f  t h e  J a h o d a -M c G u rk  t e s t ,  
b u t  t h e  s c h o o l c h i l d r e n  i n  o t h e r  a g e  g r o u p s  w e re  n o t  shown t o  
be c o n s i s t e n t l y  more t h r e e - d i m e n s i o n a l  t h a n  t h e  u n s c h o o l e d  
i n  t h a t  t e s t  ( t e s t  s c o r e s  w e r e ,  h o w e v e r ,  m o s t l y  a t  c h a n c e  
l e v e l ) .  The s c h o o l c h i l d r e n  w e re  more  t h r e e - d i m e n s i o n a l  t h a n  
t h e  u n s c h o o l e d  i n  t h e i r  r e s p o n d i n g  t o  t h e  m o d i f i e d  v e r s i o n  
o f  t h e  Hudson t e s t .
T h e re  i s  a l s o  e v i d e n c e  o f  a t e n d e n c y  t o w a r d s  h i g h e r  
c o n s t a n c y  and l o w e r  p i c t o r i a l  d e p t h  p e r c e p t i o n  i n  l e s s  
a d v a n t a g e d  W e s t e r n e r s .  M u n d y - C a s t l e  and N e ls o n  f o u n d  j u s t  
s u c h  a r e l a t i o n s h i p  i n  t h e  r a t h e r  i s o l a t e d  g r o u p  o f  K n y s n a  
f o r e s t  w o r k e r s .  J o n e s  ( 1 9 7 4 )  f o u n d  l e s s  p i c t o r i a l  d e p t h  
p e r c e p t i o n  among more i s o l a t e d  L a b r a d o r  b o y s  t h a n  among 
t h o s e  l i v i n g  i n  t h e  to w n .  T h i s  f r a m e w o r k  a l s o  makes f o r  a n  
u n d e r s t a n d i n g  o f  t h e  p o s s i b l e  r o l e  o f  f a m i l y  b a c k g r o u n d  and  
e d u c a t i o n  on  t h e  d e v e l o p m e n t  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n .  
T h i s  r o l e  m i g h t  be t w o f o l d ,  f i r s t l y  e x p o s i n g  t h e  c h i l d  t o  a
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g r e a t e r  v a r i e t y  o f  p e r c e p t u a l  e x p e r i e n c e s  ( i n c l u d i n g  b o o k s )  
t h r o u g h  g r e a t e r  m o b i l i t y ,  and s e c o n d l y  e x p o s i n g  h im  t o  a 
g r e a t e r  f l e x i b i l i t y  o f ,  i n t e r p r e t a t i o n .
C o n c l u s i o n s
The t e s t i n g  m e th o d s  us e d  b y  Hudson and  b y  Jahoda  and 
McGurk  were  shown t o  be  s e n s i t i v e  t o  a l t e r a t i o n s  i n  
p i c t o r i a l  c o n t e n t  w i t h  c o n s t a n t  p i c t o r i a l  s t r u c t u r e .
C o n t e n t  f a m i l i a r i t y  s i g n i f i c a n t l y  im p r o v e d  s u b j e c t s '  
p e r c e p t i o n  o f  d e p t h  i n  t h e  Hudson p i c t u r e s ,  and p i c t o r i a l  
f i d e l i t y  im p r o v e d  s u b j e c t s '  s i z e  s c o r e s  w i t h  t h e  
m o d i f i c a t i o n s  o f  t h e  J a h o d a -M c G u rk  p i c t u r e s .  E x p e r i m e n t a l  
m a n i p u l a t i o n  o f  i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  p r o v i d e d  
e v i d e n c e  t h a t  c h i l d r e n  we re  n o t  a p p l y i n g  a s t r a t e g y  o f  
s e l e c t i v e l y  a t t e n d i n g  t o  i n f o r m a t i o n  f o r  d e p t h  i n  p i c t o r i a l  
d i s p l a y s .
Age and e d u c a t i o n  we re  shown to  be a s s o c i a t e d  w i t h  
g r e a t e r  p e r c e p t i o n  o f  p i c t o r i a l  d e p t h .  E v i d e n c e  was 
p r e s e n t e d  f o r  a n  e f f e c t  o f  e d u c a t i o n ,  b u t  i t  was n o t  a 
p o w e r f u l  o n e .  An e x p l a n a t i o n  f o r  t h e  w e akness  o f  e d u c a t i o n  
was t h o u g h t  t o  be  i n  p a r t  t h e  l a c k  o f  a t t e n t i o n  t o  a r t  i n  
P r i m a r y  s c h o o l .  S c h o o l c h i l d r e n  who h a d  a p a r e n t  who had  
r e c e i v e d  a t  l e a s t  f o u r  y e a r s  o f  P r i m a r y  s c h o o l  e d u c a t i o n  
we re  more  l i k e l y  t o  g i v e  r e s p o n s e s  i n d i c a t i v e  o f  p i c t o r i a l  
d e p t h  p e r c e p t i o n  t h a n  c h i l d r e n  whose p a r e n t s  had  r e c e i v e d  
l i t t l e  o r  no e d u c a t i o n .  I t  was p r o p o s e d  t h a t  p a r e n t a l
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i n f l u e n c e  was e x e r t e d  t h r o u g h  a g r e a t e r  e x p o s u r e  o f  t h e  
c h i l d  t o  a v a r i e t y  o f  p e r c e p t u a l  e x p e r i e n c e s  and  t o  a 
f l e x i b i l i t y  o f  i n t e r p r e t a t i o n .
The c ue  o f  i n t e r p o s i t i o n  was u t i l i s e d  t o  a g r e a t e r  
e x t e n t  by  y o u n g e r  c h i l d r e n  t h a n  t h e  c u e  o f  l i n e a r  
p e r s p e c t i v e ,  and t h e  e f f e c t i v e n e s s  o f  i n t e r p o s i t i o n  i n  t h e s e  
d r a w i n g s  was t h o u g h t  t o  r e s u l t  f r o m  t h e  d e g r e e  o f  o c c l u s i o n  
o f  t h e  r e a r g r o u n d  o b j e c t  b y  t h e  f o r e g r o u n d  o b j e c t  a s  o p p o s e d  
t o  t h e  o c c l u s i o n  o f  l a n d s c a p e  l i n e s .  T h e re  was no e v i d e n c e  
f o r  t h e  e f f e c t i v e n e s s  o f  any  o f  t h e  o t h e r  d e p t h  c u e s  u s e d ,  
e x c e p t  f o r  a weak i n f l u e n c e  o f  t e x t u r e  g r a d i e n t .  The  us e  o f  
h o r i z o n  r a t i o  i n f o r m a t i o n  was d i s c u s s e d ,  and t h e  p o s s i b i l i t y  
was c o n s i d e r e d  t h a t  t h e  p o s i t  i o n n i n g  p f  t h e  h o r i z o n  so as  t o  
a v o i d  i n t e r s e c t i o n  o f  t h e  o b j e c t s  and f i g u r e s  d e p r i v e d  
s u b j e c t s  o f  d e p t h  i n f o r m a t i o n  and d e p r e s s e d  s i z e  s c o r e s  i n
t h e  C h a p t e r  F i v e  e x p e r i m e n t s .
T h e re  was e v i d e n c e  t h a t  M a la w ia n  c h i l d r e n  and  a d u l t s  
r e l i e d  on k i n e t i c  i n f o r m a t i o n  i n  m a k in g  s i z e  j u d g e m e n t s  i n
t h r e e - d i m e n s i o n a l  d i s p l a y s  a l t h o u g h  t h e  r e l i a n c e  on t h i s
i n f o r m a t i o n  r e d u c e d  w i t h  a ge .  A d u l t s  w e re  l e s s  i n f l u e n c e d  
by i n f o r m a t i o n  f o r  t h e  p i c t u r e  p l a n e  t h a n  c h i l d r e n  and  made 
more  a c c u r a t e  s i z e  j u d g e m e n t s  i n  t h e  p i c t o r i a l  d i s p l a y s .  
H o w e v e r ,  t h e  p i c t u r e  p l a n e  i n f o r m a t i o n  d i d  s t i l l  a f f e c t  
a d u l t s '  j u d g e m e n t s  when d e p t h  i n f o r m a t i o n  was w e a k e r .
F u r t h e r  r e s e a r c h  i s  n e e d e d  i n t o  t h e  m os t  e f f e c t i v e  
m e th o d s  o f  t e a c h i n g  p i c t o r i a l  d e p t h  p e r c e p t i o n  b o t h  i n  
s c h o o l  and o u t .  I n  s c h o o l s ,  t e a c h i n g  i s  n e c e s s a r y  i n  o r d e r
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f o r  s t u d e n t s  t o  m a x i m a l l y  u t i l i s e  t h e  p i c t o r i a l  i n f o r m a t i o n  
p r e s e n t e d  t o  them .  T h i s  a p p e a r s  t o  be p a r t i c u l a r l y  t r u e  
when d r a w i n g s  o f  u n f a m i l i a r  m a t e r i a l  a r e  u s e d .  T r a i n i n g  
t e c h n i q u e s  w h i c h  h a v e  been  shown t o  be s u c c e s s f u l  h a v e  
e i t h e r  used  a s t e r e o s c o p e  ( D e r e g o w s k i  1 9 7 4 ,  N i c h o l s o n  and 
Seddon 1977b)  o r  a p h y s i c a l  d e m o n s t r a t i o n  o f  t h e  o p e r a t i o n  
o f  s t a t i c  c u e s  t o  d e p t h  ( L e a c h  1 9 7 5 ) .  T h e r e  i s  s t i l l  much 
t o  be l e a r n e d  a b o u t  t h e  r e l a t i v e  e f f e c t i v e n e s s  o f  
p h o t o g r a p h s ,  l i n e  d r a w i n g s ,  b l o c k - o u t s ,  shaded  d r a w i n g s  and 
c a r t o o n s  as  d i d a c t i c  t o o l s  i n  d i f f e r e n t  s i t u a t i o n s .  When i t  
comes t o  p r e s e n t a t i o n  o f  i n f o r m a t i o n  t o  t h e  p i c t o r i a l l y  
u n e d u c a t e d ,  r e s t r i c t i o n  o f  a r t i s t i c  l i c e n c e ,  use  o f  
p h o t o g r a p h s  w i t h  n e u t r a l  b a c k g r o u n d s ,  i n c l u s i o n  o f  f a m i l i a r  
i t e m s  and s i t u a t i o n s ,  and e x c l u s i o n  o f  a b s t r a c t  c o n v e n t i o n s  
s u c h  as s h o c k  waves  and l i n e s  i n d i c a t i n g  m ovem ent  c a n  be 
e x p e c t e d  t o  i n c r e a s e  t h e  c h a n c e s  o f  i n t e r p r e t a t i o n  o f  d e p t h  
as i n t e n d e d  b y  t h e  a r t i s t .  By t h e  end o f  P r i m a r y  s c h o o l ,  
a c c u r a t e  i d e n t i f i c a t i o n  o f  f a m i l i a r  o b j e c t s  and 
i n t e r p r e t a t i o n  o f  d e p t h  i n  d r a w i n g s  o f  f a m i l i a r  s c e n e s  c a n  
be e x p e c t e d  when t h e  d r a w i n g s  a r e  n o t  g r o s s  a b e r r a t i o n s  f r o m  
t h e  o p t i c a l  a r r a y  f r o m  a r e a l  s c e n e . ,
The l a c k  o f  d i f f e r e n t i a l  e f f e c t i v e n e s s  o f  p i c t o r i a l  
d e p t h  c u e s  i n  e l i c i t i n g  t h r e e - d i m e n s i o n a l  r e s p o n s e s  t o  
p i c t u r e s  and t h e  t e n d e n c y  t o  be  i n f l u e n c e d  b y  p i c t u r e  p l a n e  
t i o n  l e d  t o  t h e  c o n s i d e r a t i o n  o f  b r o a d e r  v a r i a b l e s  
w h i c h  m i g h t  i n f l u e n c e  t h e  d e v e l o p m e n t  o f  p i c t o r i a l  d e p t h  
p e r c e p t i o n .  I t  was s u g g e s t e d  t h a t  g r e a t e r  c o n s t a n c y  m i g h t
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h a v e  r e s u l t e d  i n  a t e n d e n c y  f o r  M a l a w i a n s  t o  i n t e r p r e t  
p i c t u r e s  l i t e r a l l y ,  and t h e r e f o r e  t w o - d i m e n s i o n a l l y ,  i n  t h e  
e x p e r i m e n t s  w i t h  o u t l i n e  d r a w i n g s  i n  w h i c h  d e p t h  i n f o r m a t i o n  
was w e ak .  I n  p i c t u r e s  w h e re  d e p t h  i n f o r m a t i o n  f r o m  c u e s  o r  
f r o m  p i c t o r i a l  c o n t e x t  was g r e a t e r ,  d e p t h  p e r c e p t i o n  
i m p r o v e d ,  and i n  t h e  m o d i f i e d  v e r s i o n  o f  t h e  Hudson t e s t ,  
was good b y  t h e  end o f  S e c o n d a r y  s c h o o l .
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s i z e  b y  p i c t o r i a l  d e p t h  c u e s  i n  c h i l d r e n  and  a d u l t s .  J .  e x p .  
c h i l d  p s y c h o l . ,  1 9 7 1 ,  11 ,  4 1 3 - 4 2 9 .
WINTER, W. L .  The p e r c e p t i o n  o f  s a f e t y  p o s t e r s  by  B a n tu  
i n d u s t r i a l  w o r k e r s .  P s y c h o l o g i a  A f r i c a n a ,  1 9 6 3 ,  10, 1 2 7 - 1 3 5 .
S i z e  c o n s t a n c y ,  r e l a t i v e  s i z e  e s t i m a t i o n  and  
b a c k g r o u n d :  a c r o s s - c u l t u r a l  s t u d y .  P s y c h .  A f r . ,  1967,  12 ,  
4 2 - 5 8 .
WINTERS, J .  J .  and D. BALDWIN. D e v e lo p m e n t  o f  t w o -  and 
t h r e e - d i m e n s i o n a l  s i z e  c o n s t a n c y  u n d e r  r e s t r i c t e d  cue  
c o n d i t i o n s .  J .  e x p .  p s y c h o l . ,  1 9 7 1 ,  8 8 ( 1 ) ,  1 1 3 - 1 1 8 .
WOHLWILL, J .  F.  D e v e l o p m e n t a l  s t u d i e s  o f  p e r c e p t i o n .  
P s y c h o l .  B u l l . ,  I 9 6 0 ,  5 7 ,  2 4 9 - 2 8 8 .
The p e r s p e c t i v e  i l l u s i o n .  J .  e x p .  p s y c h o l . ,  
1962 ,  6 4 ,  3 0 0 - 3 1 0 .
T e x t u r e  o f  t h e  s t i m u l u s  f i e l d  and age  as  
v a r i a b l e s  i n  t h e  p e r c e p t i o n  o f  r e l a t i v e  d i s t a n c e  i n  
p h o t o g r a p h i c  s l i d e s .  J .  e x p .  c h i l d  p s y c h o l . ,  196 5 ,  2 ,  
1 6 3 - 1 7 7 .
YONAS, A, and M. HAGEN. The r o l e  o f  m o t i o n  p a r a l l a x  i n  t h e  
d e v e lo p m e n t  o f  s i z e  c o n s t a n c y .  P a p e r  p r e s e n t e d  a t  t h e  
S o c i e t y  f o r  R e s e a r c h  i n  C h i l d  D e v e lo p m e n t  C o n f e r e n c e ,  1971 .
E f f e c t s  o f  s t a t i c  and m o t i o n  
p a r a l l a x  d e p t h  i n f o r m a t i o n  on t h e  p e r c e p t i o n  o f  s i z e  i n  
c h i l d r e n  and a d u l t s .  J .  e x p .  c h i l d  p s y c h o l . ,  1 9 7 3 ,  15, 
2 5 4 - 2 6 5 .
YONAS, A . ,  L .  T.  GOLDSMITH and J .  L .  HALLSTROM. D e v e lo p m e n t  
o f  s e n s i t i v i t y  t o  i n f o r m a t i o n  p r o v i d e d  by  c a s t  shadows i n  
p i c t u r e s .  P e r c e p t i o n ,  197 8 ,  7 ,  3 3 3 - 3 4 1 .
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APPENDIX A
1 ,  C o m p le te  s e t  o f  ’ h u t s ’ p i c t u r e s  w i t h  t e x t u r e  
g r a d i e n t  used i n  e x p e r i m e n t  U.
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2 .  C o m p le te  s e t  o f  h u t s  p i c t u r e s  h a v i n g  t h e  l e s s  
e l e v a t e d  r e a r g r o u n d  h u t ,  us e d  i n  e x p e r im e n t .  5*
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3. C o m p le t e  s e t  o f  ' f i g u r e s ’ p i c t u r e s  used  i n  
e x p e r i m e n t  7 .
Child -  c h ild
Child -  ad u lt
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Figures task . L inear perspective cond ition ,
Adult -  c h ild
Adult -  ad u lt
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Adult -  c h ild
Child -  c h ild
2 3 2
Child -  a d u lt
Adult -  a d u lt
2 3 3
Child -  a d u lt
Child -  c h ild  
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Adult -  c h ild
Adult -  ad u lt
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4C hild -  c h ild
A dult -  c h ild  
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Figures task, t ra in in g  p ic tu re s
2 3 7
Figures ta sk , t ra in in g  p ic tu re s
2 3 8
APPENDIX B 
W orked  e x a m p le s
C h a p t e r  F o u r
1 .  C h i - s q u a r e  t e s t  on  d a t a  i n  T a b le  4 .1
T e s t  t h e  n u l l  h y p o t h e s i s  t h a t  c o r r e c t  i d e n t i f i c a t i o n  i s  
n o t  a s s o c i a t e d  w i t h  e i t h e r  c a r d .
N um bers  o f  s u b j e c t s  c o r r e c t l y  i d e n t i f y i n g  a l l  i t e m s  i n  c a r d s  
1 and 2 .
C o r r e c t  I n c o r r e c t  T o t a l  
Card 1 338 186 524
Card 2 432 9 4 5 26
T o t a l s  7 7 0  280 1050
= 1050 (4 3 2  X 186 -  338 x  9 4 )
; 524 X 526 x T70 x 280
= 4 1 . 7 0  
d f = T ,  p < 0 .0 0 1
2 .  McNemar t e s t  f o r  t h e  s i g n i f i c a n c e  o f  c h a n g e s  i n  
t h r e e - d i m e n s i o n a l  r e s p o n s e s  f r o m  c a r d  1 t o  c a r d  2 .
D a ta  i n  f i g u r e  1.
Age g r o u p  9 - 1 0  y e a r s
Card  2 
3D 2D
Card  1 2D 24 17
3D 1 2
X = ( / A  -  0 /  -  1)  /  A + D 
=  21 ' /  26 
= 1 8 . 3 8
w i t h  d f = 1
2 3 9
3 .  T e s t  f o r  l i n e a r  t r e n d  i n  p r o p o r t i o n s  on d a t a  i n  T a b le  4 .2
Age 6 - 8 9 -1 0 1 1 - 1 2 13 -14 15 -16 1 7 - 18 1 9 -2 0 T o t a l
■>.. 3D 28 17 14 27 44 47 29 2062D (a> 37 7 6 7 9 7 5 78T o t a l  ( n )  55 24 20 34 53 54 34 28 4
1 p = a / n  . 5 6 9 2 . 2917 . 3 0 0 0 .2059 .1698 . 1 2 9 6 .147  1 .2746S c o r e  X - 3 - 2 -1 0 + 1 +2 + 3n X** 585 96 20 0 53 216 306 1276a X 111 14 6 0 9 14 15n X 195 48 20 0 53 108 102 5 26
Num = £  aX -  ( l a ) ( i n X )  /  N
= 169 -  78 X  526 /  284
= 2 4 . 5 4
Den = Z n X ^ -  ( i n X ) ’ ’ /  N 
= 1276 -  9 7 4 .2 1  
= 3 0 1 .7 9
b = 2 4 . 5 4  /  3 0 1 . 7 9  
= 0 .0 8 1 3 1
S .E . = s^ = y ( p q / D e n )
= y  0 . 2 7 4 6  X 0 . 7 2 5 4  /  3 0 1 .7 9  
= 0 . 0 2 5 6 9  
Z = 0 .0 8 1 3 1  /  0 . 0 2 5 6 9  
= 3 . 1 6
p < 0 . 0 5 ,  1- t a i l e d ;  r e j e c t  t h e  n u l l  h y p o t h e s i s .
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4 .  T e s t  f o r  a s s o c i a t i o n  o f  p i c t o r i a l  d e p t h  p e r c e p t i o n  w i t h  
e d u c a t i o n  u s i n g  C o c h r a n ' s  C r i t e r i o n  ( T a b l e  4 . 3 ) .
Age 3D 2D T o t P r o p n . d; P: q,' pq.6 - 8 Sch 24 10 34 0 . 7 0 5 9 0 . 0 4 8 8 0 . 6 8 1 2 0 . 3 1 8 8 0 . 2 1 7 2Unsch 23 12 35 0 . 6 5 7 1
T o t a l 47 22 69 0 . 6 8 1 2
9 - 1 0 Sch 20 5 25 0 . 8 0 0 0 0 . 1 5 0 0 0 . 7 3 3 3 0 . 2 6 6 7 0 . 1 9  56Unsch 13 7 20 0 . 6 5 0 0
To t a l 33 12 45 0 . 7 3 3 3
1 1 -12 Sch 25 7 32 0 . 7 8 1 3 0 . 0 1 6 6 0 . 7 7 5 5 0 . 2 2 4 5 0 . 1 7 4 1Unsch 13 4 17 0 . 7 6 4 7To t a l 38 11 49 0 . 7 7 5 5
13 -1 4 Sch 31 11 42 0 . 7 3 8 1 0 . 0 0 1 3 0 . 7 3 7 7 0 . 2 6 2 3 0 . 1 9 3 5U nsch 14 5 19 0 . 7 3 6 8To t a l 45 16 61 0 . 7 3 7 7
15 -16 Sch 60 11 71 0 . 8 4 5 1 0 . 0 9 5 1 0 . 8 1 8 2 0 . 1 8 1 8 0 . 1 4 8 7Unsch 21 7 28 0 . 7 5 0 0
To t a l 81 18 99 0 . 8 1 8 2
1 7 -1 8 Sch 83 9 92 0 . 9 0 2 2 0 . 1 0 9 1 0 . 8 7 6 0 0 . 1 2 4 0 0 . 1 0 8 6Unsch 23 6 29 0 . 7 9 3 1To t a l 106 15 121 0 . 8 7 6 0
Age W; Wvd\ WAQi6 - 8 17 . 25 0 . 8 4 1 8 3 . 7 4 6 79 - 1 0 11.11 1 . 6665 2 . 1 7 3 11 1 -12 1 1 .1 0 0 . 1 8  43 1 . 9 32 513 -14 1 3 . 0 8 0 . 0 1 7 0 2 . 5 3 1 0
15 -16 2 0 .0 8 1 . 9 0 9 6 2 . 9 8 5 91 7 -18 2 2 . 0 5 2 .4 0 5 7 2 . 3 9 4 6
T o t a l 9 4 . 6 7 7 . 0 2 4 9 15 . 7638
p.= d i f f e r e n c  e i n  p r o p o r t i o n s  
w^= ( nxn.) /  ( n.+n.)’ t ‘ i *1,
W e ig h t e d  mean d i f f e r e n c e  d = £  (wf i . ) /w  w h e re  w=£w'
= 7 . 0 2 4 9 / 9 4 . 6 7  
_ ^  n = 0 . 0 7 4 2 0S. E . = y  L d w p q  )J /w
= y  15 . 7 6 3 8 / 9 4 . 6 7  
= 0 . 4 1 9 4
C .R .  = d / S . E .  = 0 . 0 7 4 2 0 / 0 . 0 4 1 9 4  = I . 769  
p = 0 . 0 3 8 4 , 1 - t a  f l e d .
24.1
5 .  C o c h r a n ' s  Q t e s t  f o r  t h e  s i g n i f i c a n c e  o f  d i f f e r e n c e s  
b e tw e e n  m a tc h e d  s a m p le s  ( T a b l e  4 . 4 ) .
E x a m p le  f o r  a g e  g r o u p  9 - 1 0  y e a r s .
3D r e s p o n s e s  w e re  g i v e n  a s c o r e  o f  1 ,  2D r e s p o n s e s  s c o r e  0 .
R e sponse  to  
2 3
c a rd  
4
Row 
to  t a l
No o f  
c a s e s S
Sq. o f  
r o  t o t S0 0 0 0 5 0 0 00 0 1 1 1 1 2 10 1 1 2 7 14 4 280 1 0 1 6 6 2 61 0 0 1 0 0 2 01 0 1 2 . 2 4 4 81 1 0 2 4 8 4 161 1 1 3 19 57 9 171
T^25 36 29 230r -  625 1296 841
27 62
Q = (m -  1 ) X m £  T ^ -  T^  
mT -  £  S'*
= 2 X  3 X  276 2  -  90*^
3 X 90  -  230
= 9 . 3
242
6 . P a i r w i s e  c o m p a r i s o n  o f  m atched  sam p les  ( T a b l e  4 . 4 ) .
E xam p le  f o r  Age g r o u p  9 - 1 0  y e a r s
R esponse  to  c a r d  No o f
2____ 3_______ 4_______c a s e s
0 0 0 5
0 0 1 1 Pj^= 2 5 / 4 4  P: = 3 6 / 4 4
O i l  7 P = 2 9 / 4 4
0 1 0  6 ^
1 0 0 0 P, ,  = 2 3 / 4 4
1 0  1 2
1 1 0  4
1 1 1  19
25 36 29 44
T h e re  a r e  t h r e e  p o s s i b l e  p a i r w i s e  c o m p a r i s o n s ,  L = 3 ,  and a 
s e t  o f  c o n f i d e n c e  i n t e r v a l s  f o r  a l l  p a i r w i s e  d i f f e r e n c e s  
w i t h  an o v e r a l l  l e v e l  o f  s i g n i f i c a n c e  o f  eC= 0 . 0 5  i s  
c o n s t r u c t e d  :
Z . . T / 3 U  = Z o . , . ~ 2 . 4 1
The c o n f i d e n c e  i n t e r v a l  f o r  t h e  c o m p a r i s o n  o f  c a r d  2 w i t h  
c a r d  3 i s  c o m p u te d  a s  f o l l o w s : -  y
[ 3 6 / 4 4 - 2 5 / 4 4 |  + 2 . 4  1 { 1 / 4 4 ( 3 6 / 4 4 + 2 5 / 4 4 -  ( 3 6 / 4 4 - 2 5 / 4 4 )  - 2 ( 2 3 / 4 4  gj
and we o b t a i n  _ ^
0 . 2 5  + 2 .4 1  [ l / 4 4  ( 1 . 3 8  -  0 .0 6 2 5  -  1 . 0 4 5 ) ] ’'  
w h i c h  i s  0 . 2 5  ± 0 . 1 9
and t h e  c o n f i d e n c e  i n t e r v a l  i s  . 0 6  4 0 . 4 4
The p r o p o r t i o n s  a r e  s i g n i f i c a n t l y  d i f f e r e n t  when t h e  
c o n f i d e n c e  i n t e r v a l  f o r  t h e  d i f f e r e n c e  i n  p r o p o r t i o n s  d o e s  
n o t  i n c l u d e  z e r o .
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C h a p t e r  F i v e
7 . 2 -w a y  a n a l y s i s  o f  v a r i a n c e ,  age x s c h o o l i n g ,  f o r  s i z e  
s c o r e s  i n  T a b le  5 .1
T a b l e  o f  means,  s a m p le  s i z e  i n  p a r e n t h e s e s .
Age S c h o o l No s c h o o l
4 - 5 10 . 38  ( 8 ) 7 . 6 3  ( 8 )
7 - 8 8 . 2  ( 1 5 ) 8 . 4 7  ( 1 5 )
10-1  1 7 . 6 7  ( 1 5 ) 7 . 8 7  ( 1 5 )
1 3 -1 4 7 . 7 3  ( 1 5 ) 8 . 7 3  ( 1 5 )
SS d f  MS F
S c h o o l 0 1 0 0
Age 1 6 . 2 2 6 3 5 . 4 1 0 .
S chxAge 2 .58 3 .8 6
R e s i d u a l  6 6 4 . 8 2 98 6 . 7 8
To t a l 6 8 3 . 6 2 105
No m a in e f f e c t s  o r  i n t e r a c t i o n .
8 .  2 -w a y  a n a l y s i s  o f  v a r i a n c e ,  age  x s c h o o l i n g  f o r  
s p a t i a l  s c o r e s  i n  T a b le  5 . 2
T a b l e  o f  means o f  s p a t i a l  s c o r e s
Age S c h o o l No s c h o o l Combined
4 - 5 1 0 . 7 5  ( 8 ) 3 . 6 3 ( 8 ) 7 .197 - 8 2 0 . 8 7  (15 ) 11 .4 ( 1 5 ) 1 6 .1 4
10-11 2 1 . 6  ( 1 5 ) 1 5 . 2 7 ( 1 5 ) 1 8 . 4 4
13 -14  2 1 . 4  ( 1 5 ) 1 7 . 2 7 ( 1 5 ) 1 9 . 3 4
SS d f MS F
S c h o o l 1 1 9 5 . 6 2 3 1 1195 2 5 . 3Age 1 7 4 1 .8 3 7 3 5 8 0 .6 1 12 . 3C o n t r a s t  1 1 5 7 9 .7 1 15 7 9 . 1 32 1 5 3 . 6 1 1 5 3 . 6
Sch X Age 1 0 8 .5 3 9 3 3 6 .1 7R e s i d u a l 4625 . 7 7 5 98 4 7 . 2 0
To t a l 7 6 7 1 . 7 7 4 105
3 . 2 5
S i g n i f i c a n t  m a in  e f f e c t s  f o r  a g e  and e d u c a t i o n
2 4 4
9 .  1 -way a n a l y s i s  o f  v a r i a n c e  o f  d a t a  i n  T a b l e  5 . 5 .
T a b l e  o f  means o f  s i z e  s c o r e s
Mean N
M a l a w i a n  s c h o o l c h i l d r e n  8 . 2  15
E u r o p e a n  s c h o o l c h i l d r e n  1 0 . 6  15
M a la w ia n  u n s c h o o l e d  8 . 4 7  15
SS d f  MS F
S c h o o l  5 1 . 9 1 1  2 2 5 . 9 5 5  3 .2 5
C o n t r a s t  5 1 . 3  1 5 1 . 3  6 . 4
R e s i d u a l  3 3 5 . 7 3 3  42 7 . 9 9 3 6
T o t a l  3 8 7 . 6 4 4
= 3 . 2 3
S i g n i f i c a n t  m a in  e f f e c t
10 .  T a b l e  o f  means o f  s p a t i a l  s c o r e s
Mean N
M a l a w i a n  s c h o o l c h i l d r e n  2 0 . 8 7  15
E u r o p e a n  s c h o o l c h i l d r e n  2 3 . 6 7  15
M a la w ia n  u n s c h o o l e d  1 1 . 4  15
SS d f  MS F
S c h o o l  1 2 3 9 .6 4 4  2 6 1 9 . 8 2  2 4 . 5
C o n t r a s t  1 1 3 1 .5 7  1 1 1 3 1 .5 7  4 6 .7
R e s i d u a l  1 0 6 2 .6 6 7  42 2 5 . 3 0 1 5
T o t a l  2 3 0 2 .3 1 1  44
F ^ J O . O I )  = 5 . 1 8
11.  T - t e s t  f o r  d i f f e r e n c e s  b e tw e e n  means o f  s i z e  s c o r e s  
on f i g u r e s  and h u t s  p i c t u r e s .
Mean N 
F i g u r e s  7 . 1 3 3  15
H u t s  4 .733  15
H Q * = ptvw+s
t _ k , 2 8  "= 3 . 4 2
R e j e c t  Hg
S p a t i a l  s c o r e s  
Mean N 
F i g u r e s  1 4 . 1 3  15
H u t s  1 4 . 4 0  15
No d i f f e r e n c e  b e t w e e n  means t h e r e f o r e  a c c e p t  t h e  
n u l l  h y p o t h e s i s .
2 4 5
12 .  2 -w a y  a n a l y s i s  o f  v a r i a n c e  f o r  s i z e  s c o r e s  on  t i n s  
and h u t s  p i c t u r e s .
T a b l e  o f  means ( s a m p le  s i z e  = 15)
7 - 8  1 3 -1 4  A d u l t s
T i n s  3 . 6  3 . 8  5 .3
H u ts  2 . 9  2 . 2 7  5 .9
SS d f MS F
T i n s / H u t s 6 .9 4 4 1 6 . 9 4 4 3 . 0 8
Age 119 . 0 2 2 2 5 9 . 5 1 1 2 6 . 4
T / H  X Age 189 .3 3 3 84 2 .2 5 3 . 8 7
2 -w a y  ana l y s i s  o f v a r i a n c e f o r s p a t i a l s c o r e s
on  I t i n s  and h u t s p i c t u r e s ( d a t a i n  t a b l e  5 . 7 )
7 - 8 .13 - 1 4 A d u l t s
T i n s 5 . 9 6 .2  ■ 8 . 0
H u ts 7 . 1 7 .3 8 . 0
3S d f .MS F
T i n s / H u t s ■ 12 . 1 1 12.1 4 . 6 9Age 38 .6 9 2 1 9 . 3 4 7 . 5
T / H  X  Age 6 .2 2 3 .1 1 .2R e s i d u a l 217 .4 6 7 84 2 . 5 8
T o t a l 274 .4 5 6
C h a p t e r  s i x
F o u r - w a y  a n a l y s i s o f  v a r i a n c e ( d a t a i n  T a b le 6 . 1 ) .
d f SS F PR>FMP 1 2 . 5 0 1 0 .1 2 0 . 0 0 1 9Age 2 8 . 1 3 1 6 .4 5 0 . 0 0 0 1MP X  Age 2 0 . 1 0 0 .2 1 0 . 8 1 1 1
Dim 1 1 3 .9 5 5 6 . 4 4 0 .0 0 0 1Dim X  MP 1 9 . 4 9 3 8 . 3 9 0 .0 0 0 1Dim X  Age 2 1 .69 3 . 4 1 0 . 0 3 6 5Dim X  MP X  Age 2 0 . 2 2 0 . 4 5 0 . 6 4 0 3S (D im  X  MP X  Age) 108 2 6 . 7 0 2 . 8 5 0 . 0 0 0 1A n g le 2 3 3 .2 8 1 9 1 .5 9 0 .0 0 0 1MP X  A n g le 2 3 .7 1 21 .39 0 .0 0 0 1A n g le  X  Age ■ 4 . 0 .9 5 2 . 7 4 0 . 0 2 9 7Dim X  A n g le 2 2 . 8 7 1 6 .5 0 0 . 0 0 0 1MP X  A n g le  x Age 4 0 .7 9 2 . 2 8 0 . 0 6 2 2Dim X  MP X  A n g le 2 3 . 9 2 2 2 . 6 0 0 . 0 0 0 1Dim X  A n g le  x Age 4 0 . 5 9 1 . 7 0 0 . 1 5 0 1Dim X  MP X  A n g le  x Age 4 0 . 4 5 1 .3 2 0 . 2 6 5 3E r r o r 216 1 8 .7 5
2 4 6
15 .  W i l e o x o n  Rank Sum t e s t .
C o m p a r i s o n  o f  s c o r e s  f o r  3 and 4 y e a r  o l d s  u n d e r  t h e  3D 
m o t i o n  p a r a l l a x  p r e s e n t  and  a b s e n t  c o n d i t i o n s  w i t h  t h e  70%
v i e w i n g  a r r a n g e m e n t .
\  ' . MP p r e s e n t  MP a b s e n t
Raw Rank Raw Rank
s c o r e s s c o r e s
1 8 . 5 0 4
2 12 .5 0 4
2 1 2 .5 0 ■ 4
2 1 2 .5 0 4
2 12 .5 0 4
3 17 0 4
3 17 0 4
3 17 1 8 . 5
4 1 9 .5 2 1 2 .5
4 1 9 .5 2 1 2 .5
S = 6 1 .5
F o r  a o n e - t a i l e d  t e s t ,  t h e  l i m i t  o f  W a t  t h e  . 0 5  
s i g n i f i c a n c e  l e v e l  i s  8 3 .
As t h e  v a l u e  o f  S i s  o u t s i d e  t h e  l i m i t ,  t h e  d i f f e r e n c e  
b e tw e e n  t h e  t r e a t m e n t s  i s  s i g n i f i c a n t .
»
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AP PE N D IX  C
An e x p e r i m e n t  d e s i g n e d  t o  t e s t  t h e  h y p o t h e s i s  t h a t  
y o u n g  M a la w ia n s  w e re  s e n s i t i v e  t o  h o r i z o n  i n f o r m a t i o n  i n  t h e  
J a h o d a -M c G u rk  t e s t .
I n  t r a d u c t i o n
Hagen and J o n e s  ( 1 9 7 8 )  c r i t i c i s e d  t h e  b l a c k - a n d - w h i t e  
v e r s i o n  o f  t h e  J a h o d a - M c G u r k  t e s t  on  t h e  g r o u n d s  t h a t  t h e  
p i c t u r e s  w e re  g e n e r a t e d  w i t h o u t  r e g a r d  t o  t h e  g e o m e t r i c  
r u l e s  o f  p e r s p e c t i v e .  The p i c t u r e  o f  tw o  a d u l t s ,  one 
p i c t o r i a l l y  more d i s t a n t  t h a n  t h e  o t h e r ,  d e p i c t s  a g r e a t e r  
p r o p o r t i o n  o f  t h e  r e a r g r o u n d  a d u l t  a b o v e  t h e  h o r i z o n ,  t h u s  
i m p l y i n g  a t a l l e r  r e a r g r o u n d  t h a n  f o r e g r o u n d  f i g u r e .  The 
e x p e r i m e n t  t o  be  r e p o r t e d  h e r e  was d e s i g n e d  t o  t e s t  f o r  a n  
i n f l u e n c e  o f  t h i s  i n f o r m a t i o n  f o r  a t a l l e r  r e a r g r o u n d  f i g u r e  
by c o m p a r i n g  a c c u r a c y  o f  s i z e  r e s p o n s e s  t o  c o p i e s  o f  t h e  
J a h o d a -M c G u rk  p i c t u r e s  w i t h  a c c u r a c y  o f  s i ? e  r e s p o n s e s  t o  a 
s e t  o f  s i m i l a r  f i g u r e s  i n  w h i c h  t h e  h o r i z o n  r a t i o  
i n f o r m a t i o n  was c o r r e c t e d .
Ma te  r i a l s
A s e t  o f  e i g h t  p i c t u r e s  was c o n s t r u c t e d  so a s  t o  be  as  
s i m i l a r  a s  p o s s i b l e  t o  t h e  J a h o d a -M c G u rk  p i c t u r e s .  A s e c o n d
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s e t  was t h e n  c o n s t r u c t e d  i n  w h i c h  t h e  p o s i t i o n  o f  t h e  
r e a r g r o u n d  f i g u r e  was a l t e r e d  so t h a t  e q u a l  p r o p o r t i o n s  o f  
t h e  r e a r g r o u n d  and f o r e g r o u n d  a d u l t s  w e re  a b o v e  and b e l o w  
t h e  h o r i z o n .  T h i s  a d j u s t m e n t  r e s u l t e d  i n  l e s s  e l e v a t i o n  o f  
t h e  r e a r g r o u n d  f i g u r e  i n  t h e  m o d i f i e d  p i c t u r e s .  A s e t  o f  
f o u r  t r a i n i n g  p i c t u r e s  was a l s o  c o n s t r u c t e d  w i t h  t h e  f i g u r e s  
i n  t h e  f o r e g r o u n d  p o s i t i o n s .  E x a m p le s  o f  t h e  p i c t u r e s  a r e  
shown i n  f i g u r e  16 .
Sub j e c t s
45 s u b j e c t s  w e re  t o  be  t e s t e d ,  15 i n  P r i m a r y  s t a n d a r d  2 
who w e re  aged 7 - 8  y e a r s ,  15 i n  P r i m a r y  s t a n d a r d  8 who we re  
aged 1 3 -1 4  y e a r s ,  and 15 U n i v e r s i t y  s t u d e n t s ,  aged 1 9 -2 0  
y e a r s .  T e s t i n g  was t o  be  c o n d u c t e d  b y  t h e  a u t h o r  and  a m a le  
a s s i s t a n t  who h a d  h e l p e d  c o l l e c t  d a t a  f o r  p r e v i o u s  p o r t i o n s  
o f  t h i s  r e s e a r c h .
P ro c  edu re
T e s t i n g  p r o c e d u r e  was t o  be  t h e  same as  u s e d  i n  
e x p e r i m e n t  7 ( C h a p t e r  F i v e ) ,  and as  used  b y  Ja h o d a  and 
M c G u rk .  The p i c t u r e s  w e re  t o  be  d i s p l a y e d  v e r t i c a l l y  t o  t h e  
s u b j e c t ,  and a h o r i z o n t a l  r e s p o n s e  b o a r d  was t o  be  p l a c e d  on 
t h e  t a b l e  b e t w e e n  t h e  s u b j e c t  and t h e  p i c t u r e s .  The  s u b j e c t  
w o u ld  be g i v e n  f o u r  d o l l s ,  two  ’ l a d i e s '  and  two  ' g i r l s ' ,  t h e  
' g i r l s '  b e i n g  t w o - t h i r d s  t h e  s i z e  o f  t h e  ' l a d i e s ' ,  and he
2 4 9
w o u ld  be i n s t r u c t e d  t o  p o s i t i o n  t h e  d o l l s  on  t h e  r e s p o n s e  
b o a r d  i n  t h e  p o s i t i o n s  he  p e r c e i v e d  them t o  be f r o m  t h e  
p i c t u r e .
S c o r i n g  was t o  be  t h e  same as  i n  e x p e r i m e n t  7 ,  w i t h  
s i z e  and s p a t i a l  r e s p o n s e s  b e i n g  s c o r e d  s e p a r a t e l y .  The 
p i c t u r e s  w e re  t o  be  p r e s e n t e d  i n  a random  o r d e r ,  w i t h  t h e  
p r o v i s o  t h a t  t h e  l e f t - r i g h t  r e v e r s a l s  o f  a l a d y - g i r l  
a r r a n g e m e n t  d i d  n o t  f o l l o w  one  a n o t h e r .  The  s e t  o f  
u n c o r r e c t e d  p i c t u r e s  w e re  t o  be  p r e s e n t e d  f i r s t  i n  h a l f  t h e  
t r i a l s  and t h e  s e t  o f  c o r r e c t e d  p i c t u r e s  f i r s t  i n  t h e  o t h e r  
h a l f ,  i n  each  age g r o u p .
R e s u l t s
The  h y p o t h e s i s  t h a t  t h e r e  was no s i g n i f i c a n t  d i f f e r e n c e  
b e tw e e n  t h e  means f o r  t h e  c o r r e c t e d  and u n c o r r e c t e d  s e t s  o f  
p i c t u r e s  w o u ld  be t e s t e d .  I t  was p r e d i c t e d  t h a t  t h e  
h y p o t h e s i s  w o u ld  be r e j e c t e d ,  and t h a t  a c c u r a c y  o f  s i z e  and 
s p a t i a l  s c o r e s  w o u ld  be g r e a t e r  w i t h  t h e  u n c o r r e c t e d  t h a n  
w i t h  t h e  c o r r e c t e d  p i c t u r e s .
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APPENDIX D
Table o f  r e s u lts  f o r  Malawian s u b je c ts  te s te d  in  experim ent 9 and 
fo r  American s u b je c ts  te s te d  by Yonas and tfegen (1973) .
3 and 4 yea rs 7 and 8 years A d u lts
100% 80% 70% 100% 80% 70% 100% 80% 70%
2DMP 65 15 10 78 .8 17.5 12.5 95 67.5 32.5
( 82.5 35 25 80 35 12.5 97.5 87.5 32.5)
2D 75 45 27.5 82.5 32.5 20 96 75 32.5
( 85 60. 25 92.5 60 27.5 100 85 75 )
3D 72.5 52.5 12.5 95 72.5 17.5 99 88 15
( 92.5 87.5 25 100 95 67.5 100 100 97 .5 )
3DMP 91.3 . 81.3 65 95 97.5 96 96 95 98
( 100 100 72.5 97.5 95 87.5 100 100 100 )
Percentages o f  s u b je c ts  g iv in g  th e  c o r re c t  s iz e  response .
L ines  o f  f ig u re s  in  parentheses a re  from  Yonas and tfegen 1973, and 
are f o r  American s u b je c ts ; l in e s  o f  f ig u re s  w ith o u t parentheses 
are f o r  I^ la w ia n s .
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APPENDIX E
L e v e l  o f  p i c t o r i a l  s o p h i s t i c a t i o n  o f  s u b j e c t s  t e s t e d
The s u b j e c t s  i n  t h e  r u r a l  s a m p le s  had r a t h e r  l i t t l e  
e x p o s u r e  t o  p i c t u r e s .  T h e re  we re  f e w  b o o k s  i n  t h e  v i l l a g e s ,  
and no p o s t e r s  o r  p l a c a r d s ,  b u t  m os t  c h i l d r e n  w o u ld  p r o b a b l y  
h a v e  seen  p h o t o g r a p h s  a t  some t i m e .  I n  t h e  to w n  t h e r e  were  
some p a i n t i n g s  on t h e  w a l l s  o f  b a r s ,  and f i l m s  w e r e  shown i n  
t h e  c o m m u n i t y  c e n t r e ,  and t h e r e  we re  a l s o  a d v e r t i s i n g  
p o s t e r s .  The s c h o o l c h i l d r e n  w o u ld  i n  a d d i t i o n  h a v e  seen  
p i c t u r e s  i n  t h e i r  s c h o o l b o o k s .  T h e re  was no t e l e v i s i o n  i n  
M a l a w i .
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